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A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED! 


PRESENTED BY 


THE HOUSE OF VISION 
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The correct choice of the curves neces 
sary to produce a given ophthalmic lens 
is important Modern corrected curve 
lenses are based on the curves of Tscher 
ning, which curves free the lenses from 
the astigmatism of oblique pencils and 
result in markedly improved marginal 
vision 

In this mechanized age, clear marginal! 
vision is a safety factor, and corrected 
curves result in much better patient com- 
fort and efficiency 


Correct base curves are also very 
important because they can change the 
size of the retinal images. The size of 
the retinal image depends on the correc- 
tion, of course, but also on the distance 
from the nodal or principal point of the 
eye to the nodal pot of the lens. In a 
plus lens as this distance imereases the 
image size becomes larger and in a minus 
lens the image size becomes smaller 


The position of the nodal point of 
any ophthalmic lens depends upon. its 
curvature. It is upon this fact that the 
lenses to correct unequal retinal images 
are based (Scientific Corner, December 
1942) 


The above facts are presented because 
thev have a bearing on the case of Mr. S. 
which we present now. Mr. S. required 


BASE CURVES AND OCULAR IMAGE ASYMMETRY 


“IE IT’S A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 


a + 1.50 sphere in each eve combined 
with a small cylinder. The correction had 
been worn comfortably for years. One 
lens was broken and replaced and Mr. S 
immediately started having eye trouble 


He reported back to his oculist who 
checked the new lens for power, axts, 
position of the optical centers, etc., and 
tound everything as it should be. The 
oculist then checked the base curve of the 
new lens and found it very different from 
the curve of the old lens. A new lens was 
ordered with the same base curve as the 
old lens and the patient’s symptoms dis 
appeared 


We think this case interesting because 
with unmatched base curves, the patient 
reported the most common symptoms of 
ocular image asymmetry: inability to 
read or do close work comfortably, dis- 
comfort at movies and headaches 


The amount of ocular image asymmetry 
induced in this case was smail—less than 
one per cent. But very important because 
it resulted in unwearable glasses. 


So many cases of this type have come 
to our attention that we present this one 
with the hope that it may not only solve 
an immediate problem but will also result 
in more control by the oculist of his 
patient's lens replacements, 
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here are the 


salient facts about 


Ophthalmic Solution 
Furmethide’ lodide 


furtrethomiam sxdede, SAF. 10% 


for use in Glaucoma 


Ophthalmic Solution ‘Furmethide’ Lodide ts 
non-irritating even on prolonged use and rarely, 


if ever, produces systemic reactions. 


Development of tolerance to “Furmethide’ lodide has not 


been encountered. Instances of sensitivity are rare. 


Because of its unique resistance to cholinesterase, 
“Furmethide’ Lodide does not require the use of a 


cholinesterase inhibitor. 


Its suceessful use has been particularly noteworthy in 


many cases in which other agents failed. 


“Furmethide’ Lodide is the first cholinergic drug to be 
accepted by the Council on Pharmacy and Chemistry 

for use in glaueoma. It has been found exceptionally 
effective in reducing intra-ocular pressure in a wide range 


of glaneomatous conditions, both primary and secondary. 


An important contribution to GLAUCOMA therapy 


Smith, Kline & French Laboratories, Philadelphia 
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Vertex Power of Lens 


This chart shows the best curves for minus sides of sphere powers and the 
diagonal lines indicate the position of the base curves of the new series. 


arginal astigmatism correction where MOST neede 


THE NEW 


itmus Corrected Curve Serie 
of 


Single Vision Lenses 


Over a wide angle field, more frequent use of single The new Titmus single ‘vision lens is scientifically 
vision lenses is made for detailed vision at intermediate designed to give the wearer comfortable and ef.cient 
and moderately near distances than for objects at vision with constant use and under the varying 


greater distance. The new Titmus Corrected Curve conditions of modern living. It is a_ practical, 
Series, accurately computed for all powers, eliminates all-purpose lens that is equally effective for general as 
the effect of marginal astigmatism within the most well as detailed use of the eyes. It is the ideal corrected 


used ranges. curve lens! 


As a result of Titmus research 
and development, your patients 


can now enjoy the greatest a, 

comfort during the greatest AY 

number of hours. 
| 


In White, i. 
Velvet- lite, A ae 
Contra-Giare. 8 & C. 


TITMUS OPTICAL CO., Inc., PETERSBURG, VA., U. 
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The Guild of Prescription 
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PRESCRIBE COMFORT, TOO 


In prescribing or fitting bifocal lenses 
you've discharged only part of your 
professional responsibility when you provide 
proper refractive correction. The discomfort involved in 
the necessary changes in seeing habits may be so great an 
annoyance to your patient as to impair the benefit of 
skillfully-prescribed “two-way” correction. A sure way to 
make the transition as easy as possible for your patient is to 
prescribe Bausch & Lomb Orthogon Panoptik, the bifocal 
which requires least readjustment of seeing habits. Panoptik 
is the bifocal which avoids displacement of image by placing 
the optical center of the reading segment at the level 
habitually used for reading. Panoptik is the bifocal 
with the segment designed to conform to eye 
movements—with rounded corners to match 
the pupil of the eye and the cone of direct 
vision—the bifocal which provides widest , 
possible reading field with least encroach- 
ment on distance vision. For bifocals 
which are “easiest to get used to,” for 
bifocals which provide natural 
vision with comfort—prescribe 
Bausch & Lomb Orthogon Panoptik. ae 


In Soft-Lite, too 
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WHAT MAKES EVEMAKER? 


A Sign on the Door? 
or 
EXPERIENCE 
SKILL 
RESPONSIBILITY 
RELIABILITY 
REPUTATION 


gained from centuries of artificial eyemaking. 


THE FINEST IN GLASS OR PLASTIC EVES 
ARE MADE AND FITTED BY 


E & S DANZ 
New York, New York 


FRIED & KOHLER, INC 
New York, New York 


Chicago, IIlinois 


G DANZ & SONS 
Los Angeles, Calif 


GREINER & MUELLER 


Chicago, Illinois 


San Francisco, Calif 


RICHARD DANZ & SONS 


EARLE C. SCHREIBER 
Newark, New Jersey 


HUGO LEIPOLD 
Pittsburgh, Pa 


New York, New York 


MAGER & GOUGELMAN, INC. 


MAGER & GOUGELMAN, INC. 
New York, New York 
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MANUFACTURING COMPANY 


AA OPTICAL 


: 


Tue MosT POWERFUL practice-builders 

in the world are satisfied patients. 

What is a satisfied patient? A man who 

enters your office with some visual dif- 

ficulty and who—as a result of your 
perfect visual analysis and prescription —leaves with- 
out it. That's what we mean when we say, “Perfect 
makes practice.” 


Univis...the Complete 


THE UNIVIS LENS COMPANY © DAYTON 1, OHIO 
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makes Practice, too! 


A word to the wise: don’t neglect the vehicle that 

carries out your prescription—THE LENS. Thou- 

sands of doctors use the Univis Complete Multifocal 

Service for all presbyopic correction. 

© Fourteen lens styles permit widest possible range 
of prescription. 


®@ Univis design has created the most functional lens 
to meet all refractive interpretations. 


Multifocal Service 


? 


® Univis production pr and the recently intro- 
duced GG-7 guarantee standard quality on every 
lens you use. 


© Efficient service on Univis speeds your own service. 


Any of the Univis lens styles you use will help trans- 
form your prescription into more nearly perfect Vision 
for your patients, Isn't that what we're talking about? 
Perfect makes practice. 


2-WAY* AND 
3-WAY* LENSES 


US Pet OF. 
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Sklar's improved 
SCHIOTZ TONOMETER 


EACH INSTRUMENT TESTED AND CERTIFIED BY 
ELECTRICAL TESTING LABORATORIES, inc, New York City 


The improved Sklar-Schiotz Tonometer 
is made to meet the specihications adopted 
by the Commuttee on Standardization of 
Tonometers of the American Academy of 
Ophthalmology and Orolaryngology 

All parts, except the frame of this new 
model instrument, are made of non- 
magnetic stainless The moving parts 
are accurately machined, highly polished 
and heted to close tolerances in weight and 
balance to minimize friction. The inseru- 
ment is made to conform with the basic 
requirements of the original Tonometer 
described in 1905 by Professor Hjalmar 
Schiotz, and modifed by him in 1925 


There are two major improvements in 
this newly designed model by Sklar. They 
are A) the new shape of the hammer and 


its contact with the plunger, and (B) the 
new design of the dial with inserted mir 
ror to overcome parallax 
The new model instrument ts guaran- 
teed to be serviceable, dependable and 
accurate tor use by the profession 
Complete detatled 


Graplt, with imitrament, 


LONG ISLAND CITY, N.Y. 


Price Complete $ 
in case 
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integrated 


IMPLANT 


Simple 
Symmetrical 
design 


The small, round cut-back neck permits 
Purse-string suturing. Plastic lip protects 
area of conjunctiva where it is drawn around 
the neck. The placement of the tantalum 
mesh over a series of channeled grooves in 
the plastic simplifies Suturing of the muscles 
and permits a firm attachment of tissue. 
The large area of smooth acrylic plastic 


on the posterior portion facilitates motility. 


proven advantages 


Write American Optical Company, 
Dept. CP-A, Southbridge, Mass., for 
“Technique of Enucleation’’, Monoplex 
Implant, written by Dr. Jay G Linn, Jr 


American Optical 
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OF LONDON, 


ENGLAND 


* THE LYLE MAJOR AMBLYOSCOPE 
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om the Clement 


STANDARD [ENSTRUMENT 


INCLUDING TRANSFORMER 
London 212 
CAF. New York 


INSTRUMENT COMPLETE 
BITH MIRROR OSCILLATION 
AND AL TOMATIC FLASHING 
DEVICES 
FOR 

if 


London $415 


New York £434 
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NEB MADDON HANDPRAME 
MADDON BING TEST 
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AIMARAK OPHTHALMOSCOPE 


ISHIHARA COLOUR TEST 
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you want rythmic flashing 


on your 45B Troposcope 


one of the most 
versatile flashing 
units available 


Send Tropo-Flash at 2160. 
TO 

Addr 

Bill thru. 


(AC. 


current) 


just plug in a Tropo-Flash for 
results not possible manually 


“The hand-operated flasher on your Troposcope is 
fine but adding the Tropo-Flash gives me a multitude 
of flashing sequences not possible manually, and I 
don’t have to stand over my patient all the time.” This 
is how one orthoptic technician summed up her 
opinion of the automatic flashing unit, the Tropo- 
Flash. For cases requiring a steady, fast, rhythmic 
flash sequence for best results, the Tropo-Flash cannot 
be matched. It is extremely simple to operate with all 
controls conveniently on the front panel and a guide 
chart on the side showing the flash sequences avail- 
able. Your Troposcope becomes an automatic flasher 
simply by connecting the Tropo-Flash (AC current). 
Why not get the most out of your Troposcope  -order 
a Tropo-Flash on the form below. 
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SAME PEOPLE... 
DIFFERENT CLOTHES 


“CLOTHES” 
MEANS 
EYEWEAR, 
TOO! 


Expose your patients to this three- 

\ pair Fashion and they'll thank you 

That's the basis of Shuron’s for presenting the Style-in-Classes 
“Optical Wardrebe” Idea Idea to them! 


Sharon, OPTICAL CO., GENEVA, N.Y. 


Originators also of “Browline”’ and makers of Finest Quality Lenses 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y, 
ESTABLISHED 1875 


MADDOX WING TEST 


7 Horizontal and vertical deviations and 
cyclophoria may be measured on the 
chart of this instrument. The red arrow 
points to a vertical row of red figures 
and indicates the degree of hyperphoria. 
The white arrow points to a row of 
horizontal figures and indicates es- or 
exophoria, Cyclophoria is denoted when 
the red arrow does not appear parallel 
to the horizontal white line and its de- 
uree is recorded on the small scale at the 
right of the chart. The working dis- 
tance is 33 ems and the horizontal and 
vertical deviations are recorded in prism 
diopters 


Price $24.50 


This holder overcomes most objections encountered in other needle holders. 
It is simple in construction, streamlined, has no protruding parts on which to 
catch sutures. It will epilate without locking jaws and will hold needle firmly. 


Locks or releases with slight pressure. Stainless Steel. Patent Pending. 


Price $21.00 


LONDON PARIS 
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(OTE THESE FEATURES 
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SATISFACTION 
GUARANTEED 
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10 $. DEARBORN ST. CHICAGO 3,/LLINOIS 


“Living Tissue Constantly 
Renews Itself” 


ARCHIVES 
OF 
PATHOLOGY 


CONSTANTLY drawing upon the current 
research and conclusions of outstanding 
workers ARCHIVES of PATHOLOGY 
presents a searching monthly examina- 
tion of the fleld a live report of sig- 


nificant developments as they occur 
Exhaustive studies of the course of disease 
Laboratory methods and technical notes. 


Discoveries resulting from chemical and 


biological research 
Classification and comment 
Reviews of important current books and 


articles 


Copious illustrations 


Authoritative editorial leadership. 


AMERICAN MEDICAL ASSOCIATION 


N. Dearborn St., Chicago 10, 


My Sabeecription 


the Neat lesue 


Archives of Pathology 


MD 
STREET 
CITY & STATE 


YEARLY 


FOREIGN $840 CANADIAN 
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The years have added to the popularity of Zylo Ware's 
CHARMODE frame. And why not? It has a subtly winning 
cosmetic effect, but it's not a passing fashion. It can 
be worn through the day with many costumes... and flatter the 
wearer always. It’s light, graceful, correct. No wonder the 
CHARMODE by Zylo Ware grows more popular every year! 
Consult Your Supplier. 


Eye Sizes. 42435, 44437, 46439 Bridges: 19, 21, 23. 
Colors: Flesh, Dewi Amber, Blonde, Black, Peart Pink, Pearl Blue, Pearl Rust. 


WARE CORPORATION 11-15 47h Avenue, Long Island City 1, N.Y. 
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RECONSTRUCTION OF THE FLOOR OF THE 
ORBIT BY BONE GRAFTS 


JOHN MARQUIS CONVERSE, M.D 
AND 


BYRON SMITH, MD 
NEW YORK 


Hk ORBITAL contour may be distorted by comminution of bone 


and telescoping of fragments in maxillary and zygomatic frac- 


tures, congenital malformations, loss of bone from osteomyelitis, 


radiation necrosis and destructive surgical procedures necessary in the 
eradication of malignant disease. Such distortion or disorganization 
pomts to the need for a suitable technic for restoration of the orbital 


floor and replacement of missing bone 


In the case of comminution of bone along the infraorbital rim and in 
the orbital floor the fragments may sink into the maxillary sinus 
Contraction occurs during the healing of the torn mucosa of the maxillary 
sinus, and the sear tissue formed tends further to draw the comminuted 
fragments downward. When fracture of the zygomatic bone results in 
separation of the frontozygomatic junction, ptosis of the eveball is 
particularly evident (fig. la). The lateral palpebral ligament and the 
thick portion of Tenon’s capsule, known as the suspensory ligament of 
the eveball, are inserted into the orbital process of the zygomatic bone 
\ downward displacement of the bone causes a similar derangement of 
these insertions, with consequent ptosis of the eyeball, accompanied with 
a downward migration of the lateral canthus (fig. 1) to e) 

Iiplopia following fractures of the zygomatic bone requires careful 
evaluation of the deformity and examination to determine the possible 
presence of a frontozygomatic separation. Early treatment entails pack 
ing the maxillary sinus through an opening in the canine fossa and 
elevating the fractured zygomatic bone. Direct interosseous wiring of 
the zygoma to the frontal bone at the point of separation is an occasional 
requirement. The early treatment of such conditions in order to-prevent 


Read before the New York Academy of Medicine, Section of Ophthalmology, 
Nov. 21, 1949 

From the Plastic Surgery Clinic, Manhattan Eye, Ear and Throat Hospital, 
and the Plastic Surgery Unit, Department of Surgery, New York University 
Bellevue Medical Center 
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¥ seen m hgure 2 is present 


superior palpebral fold is indicative of the ptosis of the 


H.. and Conwerse. 1. M The Surgical Treatment of Facial 


Williams & Wilkins ¢ ompany, 1949 
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CONSTRUCTION OF FLOOR OF ORBIT 


eyeball. Occasionally one may note the outline of the levator muscle 
beneath the skin. Recession of the insertion of the septum orbitale causes 
the lower lid to be drawn backward and downward. Although this 


deformity is caused by a shortening of the septum orhitale, the condition 


has been attributed to loss of skin of the lid or to atrophy of the lower 
lid. Cases have been observed in which inadvertent skin grafting has had 
no beneficial effect. The tendency to shortening of the inferior rectus 
muscle and to downward rotation of the eyeball may be pronounced im 
some cases (fig. 3) 

Phe extent of ptosis of the orbital contents may be estimated by the 
ruler test (fig. 14). Loss of the orbital margin causes the eveball to 
appear prominent (pseudoexophthalmos), owing to an increase in the 


vertical width of the mterpalpebral fissure. This condition is readily 


2 (case 1).—Reconstruction of the maxilla, zygomatic bone and floor of the 
hone graits 
detormity resulting from resection of the maxilla and zygomatic bone tor 
of the left maxillary sinus. Note the ptosis of the contents of the lett 
4 the superior palpebral sulcus and retraction of the lower lid, 
to « of figure 


of patient after surgical reconstruction by bone gratts 
ed by comparative measurements of the height of the interpalpebral 
distance (1) with the eves in the primary position, (2) with the gaze 


elevated and (3) with the eve m the position of depression 


FUNCTIONAL DISTURBANCES 


Minor loss of bone of the infraorbital margin, resulting in. slight 
deformity, may cause little functional disturbance. In cases of greater 
loss of bone, diplopia is the most distressing consequence of ptosis of the 
eyeball. Of our series of 14 cases, diplopia was present in 3. Correction 


of diplopia by reconstruction of the floor of the orbit with bone grafts, 


CONV ERSE-SM/I1 RIE 3 
> 4 
j 
Fig 
orbit 
H 
caren 
orbit 
as 
; 


! H arold was 
rte onvers« ocular disturhances 
diploma may be present. Museu! mmbalance may 


aused | 
contents, 


ward diss lacement or the « 


than 
down 
rbital 


of the 


/ x 
3 
/ 
\ 
7 
A = = 
| f 
~ 
~ % 
\ 4 
rom radiation 
t ‘ tracture of the inferios 
ext 
cle the eculorotary nerve supply and 
M Plastic Operations ¢ Renai the Orbit Follow 
ra Extensive Comminuted Fracture, Ar Opbth. 31:323 
\ 
cap 


NSTRUCTION ¢ 


The patient may not recognize diplopia early if the eve is temporarily 
closed by edema of the hds, or by dressings or because of intraocular 
myjury. The resulting injury is not characteristic. Each case is an 
ndividual one, and repeated diagnostic studies of the muscles of the eve 
are necessary before and after bone surgery 

(ther tunctional disturbances noted in our series of cases include 
serisory disturbances along the cutaneous distribution of the supraorbital 
or the infraorbital nerves. In 1 case hypesthesia of the cornea on the 
injured side pointed to the possibility of neuroparalytic keratitis. Normal 
levator function with paralysis of the homolateral half of the frontalis 
muscle, culminating in malposition of the eyebrow, was observed in 3 
cases. [This compheation ts a fairly common result if soft tissue wounds 
intercept the nerve supply to the frontalis muscle. Fractures extending 
to the apex of the orbit through the optic canal, trauma resulting in 
mtratheeal hemorrhage or damage to the optic nerve usually causes a 
decrease of visual function or initiates atrophy of the optic nerve 

Daecrvocystitis, secondary to obstruction of the nasolacrimal duct. 
is an occasional compheation and indicates delay in surgical recon 
struction of the orbital floor. Good surgical results cannot be expected 


until infection of the lacrimal tract has been eliminated. Probing the 


nasolacrimal duct may be a useful diagnostic aid Dacryocystography 


with sodized oil ULS.P. or other opaque medium and the elimination of 
nasal obstruction and sinusal infection should precede the surgical plan 
for dacryocystorhinostomy. In 2 such cases in our series the sac was 


sutured to nasal mucosal flaps through an intraosseous window into the 


fractures of the orbital walls are commonly accompanied with 
enophthalmos, Increase in the vertical width of the affected inter 
palpebral fissure may give the impression of exophthalmos. Determination 
of the degree of exophthalmos or enophthalmos is based on the relative 
position of a projected line from the lateral orbital margin to the protile 
of the zenith of the cornea. In the presence of loss of bone and osseous 
alposition, fixed points on the affected and unaffected sides cannot be 
used im diagnosis. In such cases the determination of the degree of 
ocular protrusion or recession is measured by the difference in. the 
number of millimeters required to focus an instrument on each cornea. 
with the patient’s head and the focusing instrument placed in a central 
position. This measurement may be calculated with a corneal micro 
scope and head rest or by means of an adapted keratometer. The 
calibration of either instrument for use as an ¢ xophthalmometer is not a 
difficult procedure. In our expenence, the complete or partial correction 
of enophthalmos may be best observed after restoration of the -orbital 


contents by bone grafts. The operation has also been successful for 


restoration of normal contour of the supratarsal suleus 
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‘ 
Siew, 


RAPH 


nation on the condition of the orbit may be obtamned 


\dditional 


a roent nation ( Pteitfer 


kiwe view, the Waters view, the lateral view, the 


ew ot the cyprtie canals and the hasal view 


‘nh on the nose-torehe ad detines the 


The Caldwell view 


frontal projection of the orbits and uperimipose the outline ot the 


petrous portions ot the temporal bones on the superior max llas The 
orbital margms, superior ortntal fissures, sphenoidal mdges and lines ot 
the temporal fossae are sualized m the roentgenogram The frontal! 
ind ethmoidal sinuses and the nasal fossae are also clearly defined 
The Waters view. taken im the nose-chin positron, projects the 


wrnor maxilla without s f the petrous bones. In such 


» view the maxillary sinuses are clearly defined The orbits 
shove the maxillary sinuses, are distorted, owing to the inclined positior 


Waters viev 


hones andl the arches 


7ygomatn 


The lateral view ts advantageous for the proper interpretation of 


and poster or 


Clearly defined view f the optic canals can be obtamed only by 
royection of the « te canal 

Techmecal difheulties m obtamrng the hasal re re the clevaty 
the patient abowe the leve om the x rav table t compensate 
for the lunrted extensor oft the cervical pertion of the spine The 


orien 


“fe 


isan are il letutier) analysis 


Xposure and 


when 


iced, restoration 


thie rintal byw bone graft s the iethod of chowe \fter the 
estorat f hone contour, subsequent procedures may include surgical 
rrection of the extraocular muscles and hids \t least six months 


surgical measures on the 


les 


Roentgen Ray m ev. Tr Am Onobhth Soe 99:492. 194] 


ike Fill j cis OPHTHALM 
KOEN TC) ic STUDIES 
ve 
ve 
| 
the ‘ indaries are clearly indicated, as are 
t 
he 
hasal view tain details of the middle cramial tossa 
the sella turciea and the comparative svinmetry of the orbits ar tossaae 
terpretation 
KECO SURGERY 
tive aAtera | tt rint sf ‘ assures hy loosening the 
} 
yveormatic bene from its malunited position and 
the fronta re hrect mterosseous wirmg When hone has 
t through sequestration or radical surgical measures, or 
the ben finely comminuted that it cannot be rep Bs 
should elapse after bone surgery before 
Picifer. R 1 Roentgenography of Excl, with Notes on the 
: 


oculorotary structures are contemplated. Provided that nerve myury is a 
lactor im tl 


he heterotropia, at least one year from the time of injury 
should be allowed for spontaneous nerve regeneration before compen- 


sation by extraocular muscle surgery ts planned. Corrective lid support 
ing surgical therapy is the final procedure 


if blepharoptosis compheates 
the picture 


Phe correction of interpalpebral widening is deferred until the bone 


gratt has sohdified and lymphatic channels and 


circulation are reestab 
lished. The period of su 


ch tissue adjustment is considered to be not less 
The surgical correction of interpalpel 
lateral tarsorrhaphy eliminates the 
exophthalmos 


Various types ot implants have been utilize: 
ot the orbital floor and to raise the 
our 


than eight weeks wal widening by 


saring appearance and pseudo 


to restore the continurty 
depressed contents Judging from 
experience and from recent reports (DeVoe *; White * 


), implants 
of foreign substances ( vitallium.* tantalum 


acryhe resins, glass wool) 
cartilage homografts are slow ly 
absorbed ; autogenous cartilage remains 


tone presents a number of advantages 
It hecomes consolidated with the adjacent bone | 
is placed in con 


tend to hecome extruded Preserved 
invaded by fibrous tissue and 


intact but has a tendency to curl 


rovided that the graft 
tact with healthy bone stripped of 
preserves its original size and shape ; 
or homografts 


its periosteum: it 
it is readily available as autografts 
Removal of bone grafts from the thum is 


a relatively 
simple procedure : 


in addition, these grafts may be preserved by 


refrig- 
eration and used as homotransplants 


Recent reports have indicated the 
use of bone homografts preserved by refrigeration 
hank (Inclan,“ 1942: Bush? 1947; Wilson," 1948; 
Campbell,” 1950). 


successful in a bone 
Converse and 
Homografts appear to give just as successful 
results as autografts. In both types the transplant serves as a 
being entirely replaced by living bone from the host 


and Polecard**®), Bone removed in 


mere 
framework, ( Leriche 
excess at operation is cultured for 


Crganisms and stored in a sterile container in a hone bank at a temper 


4. DeVoe, A. G 
W hate Late Compl ations Foll wing 
Plates, Ann. Surg. 128:743, 1949 


6. Inclan, A Use of Preserved Bone Graft in Orthopedic 
& Joint Surg. 24:81, 1942 

7. Bush, L. | Use of Homogeneous Grafts Preliminary 
Bank, J. Bone & Joint Surg. 29:620 1947 

8. Wilson, P. D 


Personal communication to the authors 


ramoplasty with \loplasti 
Surgery, J. Bone 
Report on Bone 


Experiences with a Bone Bank, Ann. Surg 120:932, 1948 
9. Converse, J. M., and Campbell, R. M Experiences with a Bone Rank in 
Plastic Surgery, Plast. and Reconstruct. Surg $:258, 1950 


10. Leriche, R., and Policard, A.- The Problem of the Normal Physiology and 


Pathology of Bones, Paris, Masson & Cie, 1926 
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Before transplantation the refrigerated bone 
‘ € e tres nit <«etr ted it rin 
re for of 
‘ 
ive tele ‘ratt n the tort ta 
m the mner table prising cortical ar ce one. and ee 
trom the mner aspect of the In r series 4 
tised were autogratts and 4 were |} wratt \ll gave equally successfu eo 
results. Ir ase case 8) part of the bone was re wed when the ee 
previously trracated t tissue uled to heal a e grait became 
na eT case i tone gratt was placed over a detect 
iting w © ine vent? consobdation ot 
hone graits appear t their original size 
‘ in case 1 ibserved over of eariy three vears 
of consoldation of the graft to the surrounding bone was . 
fig. 5) 
2:74 


and is placed in front of the inserted bone graft (fig. 4). In this manner 


d is released 


the downward and hackw urd pull of the lower li 


\ pressure dressing is apphed for a period of at least tive days after 
suture of the orbicularis oculi fibers and of the skin and temporary 


Ipebral fixation 


approach through an external incision in the lower lid gives the 

best exposure ot the floor of the orbit In 4 cases (cases a. 5. 6 and 7) 

the defect in the infraorbital margin or the orbital floor resulted trom 

a larger contour defect involving the maxilla and zygomatic bone 

Bone grafts were successfully introduced through an intraoral incision 
made in the upper buccal sulcus (Converse '*) 

Figures 2, 6,7 and & illustrate cases in which partial or total recon 


struction of the floor of the orbit has been achieved 


Fig. 4.—(a) freeing of the septum orbitale by elevation of a flap of periorbita 


(6) use of a flap placed in front of the bone graft to raise the orbital contents The 
retracted lower lid is thus freed 


REPORT OF 


1.—History a white woman aged 37, consulted Dr. O. M 
Schmidt with three complaints obstruction of the left nasal fossa, a ‘squirming 
teeling” in her left cheek and pigmented spots on the skin of her face The 


intranasal examination revealed a small mass protruding in the left middle meatus 
The biopsy report, made on Oct. 16, 1945. was undiffe rentiated epithelial neoplasm 

She was admitted on Nov. 13, 1945 to the Memorial Hospital, where examina 
tion showed shght swelling of the left: cheek side of the palate was 
edematous It was noted that the patient had sheht nlateral exophthalmos 
Roentgen graphic examination showed erosion by a mass through the lateral and 


medial walls of the maxillary sinus 
Operation (November 19; Dr. Alfred Hocker) Bilateral ligation of the 
external carotid artery was done, and a lymph node was removed for MICroscopic 


examination 


12. Converse, J. M.: Restoration of Facial Contour by Bone Grafts Introduced 
Through the Oral Cavity, Plast. & Reconstruct. Surg. to be published 
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2 Decaletfied sections showed invasion of the 
| \tte thre peratr Centure wit a bet ater was made by Dr Andrew 
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Ackerma 
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evealed pr nent fatte ne t the entire maddie third of the tace 
the «ich » cos depre heneath the left ewe (on palpation the 
lower the lateral wa the it and the anterior portion of the 
= 
ent fli t the ht as we as the amd boone ihe denta 
oat thre eft sic the anid of the we 
I 
el a ‘ ire epre k ‘ 
f the face was in nes wing to the lact f support of the soft tissues Intra ae 
tar ate t at the patat the ert ami 
' 
xa ‘ eft eveha Beneat the ett ipraorbita 
1 deet ata sith deepening t the super 
‘ ‘ i the lefe de he at the rbita ntents 
the tots eft terpalpebral fissure was widened 
‘ acy t appea a greater tate f exophthalmes 
" t t the el eve 


\t the time of examination the patient did not 
she stated that diplopia was present when the 
muscle clinic revealed limited 

helds of gaze showed paresis “tt mterna 
rectus muscles Casual 
Maintenance UStOT) Was Caster for eg Vision 


nm looku t 


rygomatn re rer t 


promurn it rom the thax 


prosthesis and obturator 1 the patent wore im order to 


rest ! entour mm Jar area and the lower portior 


a denture cannot suffictently support the sagging of orbital 


Main the contour of the upper portion he cheek 


With the use of intratracheal anesthesia, with the tube passed 

nasal airway, an incision was made along the scar left by the 
resection a the maxilla This sear extended along the margin 
eyelid to a point beneath the medial canthus and then curved 


the base of the lateral wall of the nose to the base of the ala 


i the skin in the lower lid, the fibers of the orbicularis oculi musck 
mgitudinally The skin flap, including the layer of the muscles of 
raised The orbital contents were freed from adherent scars. and 
was extended imto the posterior portion of the orbit The freed 

s could then be raised, and it was noted that in s doing the superior 

became filled by the raised evehal assuming an aspect similar t 
side By comparison with the unaffected iright) eve, the 

aising necessary to mesure adequate correction could he estimated 
or portion of the zygomatic arch was exposed by raisimg the 
teum: was also raised from the bone extending in front 

frontal process of the maxilla 

the right iliac crest, the periosteum along the crest 


sed and raised over the inner table of the ilium. Bone grafts omprising 


table of the tlium and cane ellous bone were then resecte d I he peresteum 


ired, and the wound was closed layer by layer 


of ihac bone, suitably shaped to restore the floor of the orbit, was 


between the anterior tip of the zygomatic arch, laterally. and the frontal 

ot the maxilla, medially No means of fixation other than the tight fit 

the gratt was employed. The depression left below the orbital floor was filled 
with cancellous bone chips approximately | em. in diameter. Over the se contour 
restoring bone chips was placed, as an overlay. another shaped bone graft, com 


prising the inner table of the ilium, with its convex cancellous surtace placed 
outward and its cortical surface inward. Careful suture of the musck layer and 
of the edges of the skin flap to the edges of the surrounding skin was then done 


\ temporary suture of the eyelids insured protection of the cornea. and a pressure 


dressing was applied. The dental prothesis was maintained in position 


and during 
ie operation the upper portion of the obturator could be felt immediately heneath 


soft tissues. It was maintained in position throughout the operation and during the 


postoperative period im order that it might aid in the support of the bone grafts 


At th ud of the operation a feeding tube was passed into the left 


nasal fossa 


he stomach in order to minimize mobilization of the grafts by mastication and 


Pressure was maintained over the face for a perwxld of sewen days 
were removed an wessure was reapphed tor a second period of 
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roentgenologrc picture was im keeping with the physical findings The 
rist was smaller im volume than the 

De« 4, )947 a bone autograft was transterred from the rieht lium to the 

it The graft was cut into chips of such size as to rebuild the contour 
orbital margin and replace the deficient soft tissues deep in the orbit 

in March 1948, a blepharoplasty was done by transplanting 

tarsus from the | py » the right lower lid as a free graft. Healing 

meventtiul \t a third procedure, in June 1948, transplantation of lashes 

was done Phe last procedure, in December 1948, one vear after the bone gratting 


Sister 


transplantation of mucous membrane from the mouth to line the 
socket tter fitting acryhe unplants of graduated increased size 
the socket was of sufficient size to accommodate a prosthesis The techme of 

correction of unilateral anophthalmos by ophthalmoprosthesis (Murphey 


ociates 1948) was utilized as the terminal phase of the treatment 


Case 3 M. G., aged 30, was struck in the right cheek by repeated fist blows 


in December 1947. She had pain, swelling and ecchymosis of the eyelids and 
subconjunctival hemorrhage, but she did not think seriously of the injury and she 
no treatment. About ten days later, after the swelling had subsided. she 
flattening of the right cheek with some difficulty in openmmge her mouth, 
lower eyelid and slight deviation to the left of the philtrum of 
and slight drooping of the right corner of her mouth. She consulted 
dental clinic at Bellevue Hospital in April 1948 and was referred to the plastic 
Chmeal examination revealed a bony depression extending over the 
Palpation revealed that the zygomatic bone, as a result of a 
was depressed backward and downward. The fragments were 
Along the infraorbital margin, a notching was noted at the point 
zygomatic bone with the maxilla. There was a depression of the 

of the orbital floor of approximately 1 em 


decided to restore the contour by means of bone grafts rather than 


loosen the zygomatic bone and replace it. On May 26, with the patient 


tracheal anesthesia, bone autografts were removed from the inner aspect 
thac bhewe An incision was made in the labial aspect of the right 
proximately cm. im length, extending laterally from the 
mucosa was dissected from the orbicularis oris muscle until the 
maxilla was exposed. An incision was made through the peri 
was then clevated o t t anterior surface of the maxilla and 
orbital neurovascular bundle was exposed and resected. With 
depressed infraorbital margim could be visualized. One hone 
shaped and fitted to restore the depressed 
as shaped to restore contour over the 
ancellous bone were placed between 
suture was placed closing the eyelids 
Pressure dressing was maintained 
were dispensed with 

eventiul recovery, and the restoration of contour has 
patient was seen on : the operation, amd the 

to have been mai 


boy aged 12 years, was admitted on June 20, 1948, after 


right side of the tace with a baseball bat on June 18, 


was first seen im the plastic surgery clime on June 23. Examination 


13. Murphey, J]. M.; Newton, F. H.; Steel, C. and Hawk, P. P Esthetic 
Correction of Unilateral Enophthalmos by Ophthalmoprosthesis, Arch. Ophth 
40:497 (Nov) 1948 
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On Nov. 18, 1948 bone grafts removed from the right ilium 


reconstruct the infraorbital defect 


were used to 
After the scar tissue beneath the orbital contents 


was excised, an opening into the maxillary sinus was noted One bone graft, placed 


in contact with surrounding bone stripped of its periosteum, was used to bridge 
the defect, and restoration of contour was completed with small chips of cancellous 
bone 


After this successful operation a downward retraction of the right medial 


due to scar forming between the lid and the bone gratt, was corrected by 


a full thickness skin graft taken from the left upper lid. The final result was 
satistactory (fig. 68), although recently a slight tendency toward vertical shorten- 


right lower lid has been noted 


. ©. a white woman aged 22, referred by Dr Gaston Duchet, of 


‘aris, France, had a history of “osteomyelitis of the right maxilla at the age of 
2 years. The right side of her face was less well developed than the left. The 
right zygomatic area was flattened, and the right infraorbital margin was unde- 


appearing to be depressed backward 
On Oct. 20, 1948 operation was done at the American Hospital in Paris, France 
With the patient under endotracheal anesthesia, bone grafts were removed 
the inner table of the right ilium 
the right oral vestibule 


from 
An incision through the mucosa was made in 
The periosteum was exposed, incised and elevated over the 
entire surtace of the maxilla and zygomatic bone on the right 


side. The 
intraorbital nerve was preserved. 


The entire infraorbital margin was exposed. One 
bone graft was shaped and placed over the infraorbital margin. A second, larger 
bone graft was carved to restore the contour of the 


zygomatic and maxillary areas. 
It was 


laced with the cortical surface against the maxilla and the 


cancellous surface 
facing outward. Numerous chips of cancellous bone were 


packed between these 
two main grafts, fitting into all interstices and crevices. The vestibular incision was 
sutured and pressure dressing applied over the entire right side of the face 

The day after the operation the patient's temperature rose to 104 F 


Examina- 
tion revealed acute pharyngitis 


Antibiotic treatment was instituted with penicillin 
and streptomycin, and in forty eight hours the temperature returned to normal. It 
to note that, despite an acute inflammatory episode and the fact that 
the bone grafts were placed through an incision made in the 
gra 


is interesting 


oral cavity, the bone 
oceeded to consolidate uneventfully. The improvement in contour 
case was very satisfactory 


M. G., a white girl aged 17, was referred by a physician 
France, for the repair ol at 


in this 


in Paris, 
acial deformity consisting of noticeable underdevelop- 
and zygomatic bones with resulting marked facial 

years the patient had lost bone through 
fc wing osteomyelitis. Examination showed a small t 
right side and 


ment of the right maxillary 
asymmetry. At the age of 5 sequestration 
naxilla and zygoma on the 


recession of the right infraorbital margin with a depression in the 
right infraorbital reg 


sion. A scar extended over the right zygomatic bone (fig. 7.4) 
Complete ophthalmologic examination on Nov 4, 1948 revealed no disturbance 
of vision or muscular balance 


The interpalpebral fissures were of equal width 
except in the outer one third, where the right lower lid was retracted over the area 
of bone deficiency 

On November 15 the scar over the right zygoma was excised and the anterior 
of the maxilla and zygoma was exposed by ra 
being taken to 


surface ising the periosteum, care 


avoid injury to the infraorbital nerve and vessels 


Most of the lower 
rim of the orbit and part of the 


floor were found to be absent 
riosteum from the floor 
from the ilium was placed over tt 


The orbital contents 
were raised by elevating the pe A bone autograft removed 


v¢ floor of the orbit and shaped to restore the 


cant 


16 {RCHIVES ¢ OPHTHALMOLOG) 


orbital margin second, larger grait was placed over the maxilla and zygoma 
Numerous ct cancellous bone were used the intervening crevices and 
further t& oo f A pr 


pressure dressi ay chsure of ti 
wourd im palpebral suture gratts and the 
On April 11, 1 in the 


cone hank 


ormuity of the right side of the face due 
maxilla rygomaty bone as a result of 


to underdevelopment of 
steomyelitis in childhood. Note 
margin and enophthalmos 

restoration contour obtained by transplantation of three bone autografts 


amd homografts ote correction of enophthalmos of the right eve 


bome mm the infra 


rbital area dl loss of bone affecting the middle third of the orbital floor. 
s at the age ot 5 months Infection of the bone and 
sequestrati have ited from infection of the maxillary sinus 
at that age. Drainage of a collection of purulent discharge was done through an 


on that side. Recurrent purulent drainage occurred 
subsequent years 


imtraoral vestibular incision 
every two 
Repair 


On Sept. 11, 1947 


was undertaken primarily for cosmetic purposes 
removed from the right ilium was placed in the 
defect through ar in the left oral vestibule after the periosteum had 


gra were placed through an incision in the 
ipper part of the oral vestibule on the right © to fill a ce m of the lower eae 
the max above the alveolar proce Restoration contour mm thi ase 
as been very satisfactory (fig. 7B) 
CASE a white girl aged 16, was treated in collaboration with Dr 
Josey I b : The patient showed a deformity of the left orbital floor and bated 
— 
a 
the 
loss 
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been raised from the anterior wall of the maxilla. The defect along the infraorbital 
margin and floor of the orbit was well visualized, and one main bone grait sur- 
rounded by multiple small cancellous chips was placed in the defect 

\ satisfactory improvement in the contour resulted from this operation, and 
further improvement was obtained by the placing of a small graft of fascia lata, 
on Oct. 28, 1948 

Case 8.—M. T., a white nurse aged 40, was referred to Dr Rufus Morrow in 
June 1946, after a nasal hemorrhage. A diagnosis of undifferentiated squamous 
cell carcinoma of the left maxillary sinus was made as a result ot biopsy. The 
patient retused to undergo surgical treatment and was given radiation. In November 
1946 the patient began to show signs of radiation necrosis of the left maxilla 

On July 29, 1948 a sequestrectomy was done, a large portion of the necrosed 
left maxilla being removed. Subsequently, the entire floor of the left «rbit 
sequestrated) spontaneously, During the following wecks the contents of the left 
orbit became depressed, and the left eyeball was subjected to a downward rotation. 
Ophthalmologic examination revealed no abnormality of the right eye. The height 
of the left interpalpebral fissure was increased by retraction and cic atrization of the 
base of the lower lid. There was deepening of the supratarsal sulcus, secondary to 
ptosis of the globe. The mobility of the left eye was limited by scarring in the 
inferior rectus muscle. The action of the left inferior oblique was also greatly 
diminished. Left hypotropia of approximately 50 D. was present with the eve in 
the primary position. A defect in the cheek formed an abnormal termination of 
the proximal extremity of the left lower lid. Internal examination showed no 
abnormalities. Up to the middle of November 1948, a moderate degree of lagoph 


thalmos produced no symptoms. Although no diminution in corneal sensation was 
elicited, an area of ulceration appeared superior to the limbus at 6 o'clock. The eye 
became red and painful and did not respond to local treatment. As a therapeutic 
measure and as a preventive of further corneal damage. interpalpebral adhesions 
across the left interpalpebral fissure were surgically created on December 3. The 
adhesions rapidly epithelized, and no further corneal damage has made its appear- 
ance since that time. The adhesions are to be preserved until closure of the defect 
in the cheek and reconstruction of the orbital floor have been completed 

On Jan. 13, 1949, with the use of local anesthesia an incision along the upper 
margin of the defect was made. The remainder of the frontal process of the 
maxilla and the anterior end of the zygomatic arch were exposed. The orbital 
contents were freed from scar tissue and raised by a refrigerated bone homograft 
wedged between the zygomatic arch and the frontal process of the maxilla. After 
careful suture of the wound, a pressure dressing was applied. The poorly vascu- 
larized covering of soft tissues failed to heal over a portion of the wound, and the 
exposed bone was extruded. A sufficient amount of bone survived to give support 
to the orbital contents 

Case 9.—V. L., a white man aged 41 was referred in June 1948, through the 
courtesy of Dr. Derrick Vail, for treatment of diplopia, dacryocystitis and bony 
deformity of the left orbital margin and floor. The injury had resulted from the 
explosion of a building two years previously. The original injury was of a serious 
nature and was complicated by fracture of the skull. Between the time of the 
injury and the patient's first visit twenty-three operations had been performed. 
Among them were slitting of the lower canaliculus of the left eye and the implanta- 
tion of bovine cartilage to the left cheek. 

On first examination, vision was corrected by lenses to 20/20 in each eye. 
Prisms incorporated in the lenses helped the patient avoid diplopia. The left lower 
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wae fr 


by the sear and the underlying fracture. The left globe was 
lower than the right, and there was limitation of motix min the held of action of the 
left inferior oblique muscl 


The dacryocystitis on the left was eliminated by d xystorhinostomy on 
June Pe.) At the tome of the gratting of bome to the floor of the left orbit. on lan. 12 
1949, al! evidence of infection of the lacrimal tract had been replaced by normal 


lacrimal 


the leit eck was remove at the 


to 


lengthening 


grait the ppesite upper lid 


On the last visit, in October 1949, the patient was asympt 


was smooth am! solid The procedure failed to restore the lee { the left 
supratarsal sulcus. It is planned, in a subsequent procedure, to transpl a tascsal 
or dermal graft to complete the eradication of the deformity 

Case i >. J., a Philippine; scout aged 25, had had a deformity of the left 


ipiopia since an wijury sustained in an automobile accident in Tune 1948 
Examination revealed the typical deformity and left hypotropia. There was some 


limitation of rotation im the field of action of the left inferior rectus muscle. Vision 


was normal im each eve was no evidence tf infection of the lacrimal 
tract With the patient under general anesthesia at Fort McKinle Hospital, 


Manila, on March 15, 1949. a bone aut 


graft trom the left ilium was implanted 


Healing was uneventful, and recovery was « mplete 


Case Il lL. P. a 26 year old infantry officer in the Greek army, referred 


: Townley Paton, was wounded by Communist rifle fire on Aug. 11 
1948. Oh s arrival New York m S« ptember 1949. the ent presented absence 
‘ of the ght eyeball and the floor and rim of the right orbit inferiorly and laterally 
‘ The evelids had been replaced by advancement of neighboring skin flaps It 
i : lashe vere missing The zygomatic prominence was replaced by a deep sub 
cutaneous depression, due to the absence of bone The zygomatic arch was frac 


ungement on the temporalis muscle ihe right 


owing 


tone 


taker 


nerwe of the ryveomat arch was reduced with an osteotome The right supraorbital 
rulge was reset andl additrona!l hone pa were er afted to the alar prominence 
Retween the tw teoplast perations, a period of nearly three months, the bone 


had been stored in the bone bank Healir g was uneventtu 
The final stage of enlargement of the socket and opening of the interpalpebral 


fissure remains 


> 


Case l L.. P., an officer from the Chilean army, aged 26, was reterred through 


Dr Ramon Castrovie und Dr. Douglas Parker. The patient gave a history of 


‘wee 
18 
mov ithe age hoating the Kin of 
oneration, Bone from the left ilium was used 
the Theor of thre There was much shortemng of the lower lid that 
the septum ortutale required vering Oy a tree tull thockness skin 
matic and the graft 
tur imi ‘ reating 
; brow was normal but poorly supported in its temporal half, quam to absence of Bae 
beone ¢ right conjunctival sac was demonstrated through a small fistula at the Hie s 
site the right interna anthu sounding, it was shown to be about one third 
its 
thy emt. Ve 49 a bone autograft from the right ilium was used to restore hie 
the i the right malar prominence and the floor the right rhit The 
remait the grait was aced im the bone bank for st rage T he amount of 
bone w be upmplanted was somewhat mited bw the presence f tension on 
the Healing was uneventful 
lransplantat a trom ca brow to the future 1 margins was 
on November 3) Healing took place wit t the usual temporary ss of the cilia Sree 
Map 
By Decernbe tre ng the skin and subcutaneous tissues had 
ace that bone grafting sled mnileted At this or lure the promi- 
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injury in an automobile accident on Nov. 16, 1948 when he received an injury to 
the right infraorbital region 

In Santiago an operation was performed ten days after the injury. A second 
operation was done in Chile in January 1949 for the purpose of restoring the contour 
ot the right cheek with a bone graft from the right ilium 


When we first examined him, on Oct, 7, 1949. the pahent complained of diplopia 


and deformity of the right orbit. Vision was 20/60 in the right eve and 20/20 
in the left eye. In addition to 12 mm. of enophthalmos of the right eye, there were 
prominent ptosis of the globe, paresis of the right inferior rectus and narrowing 
of the right interpalpebral fissure of 4 mm. when the eves 
position. The right nerve head was pale 
of the left eye 


were in the primary 
The cornea was less sensitive than that 
rhe frontalis muscle of the right side also showed striking under- 


action with wrinkling of the forehead. The lacrimal ducts were normal 


Roentgenologic examination revealed the presence of a depressed, comminuted 


fracture of the floor of the right orbit with the orbit and orbital margin on this 


side lower than on the left 


After transplantation of a bone autograft from the leit ilium to the floor of the 


night orbit, with the patient under thiopental sodium (pentothal®) anesthesia, on 


Nov. 7, 1949, healing was uneventful. The ptosis of the right globe was corrected, 


Fig. 8.—.4, appearance of the patient after three unsuccessful attempts to correct 
a deformity due to loss of the anterior portion of the floor of the right orbit and 
shortening of the septum orbitale caused by a bombing injury 


B, improvement obtained by restoration with bone grafts and release of the 


septum orbitale, as shown in figure 4. Further improvement can be obtained by a 
lateral tarsorrhaphy to narrow the palpebral fissure 


and the interpalpebral fissure in the primary position measured the same as that 
the opposite side. The right supratarsal sulcus remained deeper than normal, 
and the right eye presented hypertropia of 30 D. On Jan. 17, 1950 recession of the 
right superior rectus muscle and resection ! zht inferior rectus muscle 
corrected the hypertropia cosmetically ormity consists of about 


7 mm. of enophthalmos on the right side 


Case i: J. B., a French physician aged 28 was wounded during the Battle 
of France, in 1940, by a bomb explosion, suffering injuries to the right orbit 
owed infection and suppuration. In 1947, France, a 


skin graft was placed in the right lower lid, in an atten pt to correct the downward 
pull on the lid 


Sequestration of bone fo 


When he was first examined in the plastic surgery clinic, on Sept. 5, 1949, it 
was noted that the rim and the anterior portion of the floor of the right orbit were 


missing, the right lower lid was pulled downward and backward and the right 


palpebral fissure was enlarged. The skin of the right lower lid was loose, and the 
downward contraction of the lid was interpreted as being due to recession and 


shortening of the septum orbitale (fig. 8.4) 
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The patient complained of ocular fatigue after reading and of occasional diplopia. 
There was a high degree of mixed astigmatism. Fusion was unstable, in accord- 
ance with relatively fixed amblyopia of the right eye. Exotropia of small magnitude, 
probably present before the injury, existed as a little apparent deformity. In view 
of the patient's age, the presence of amblyopia and the unstable fusion, suppression 
of the right eye was advocated as a means of treatment 

On September 26, with the use of local anesthesia, through an incision below 
the right lower lid, the margin of the orbital flo 


was exposed and the periosteum 
raiser! 


The orbital contents were freed from scar tissue in the area where the 
orbital floor had been destroyed. The septum orbitale was lengthened by raising 
a flap of periorbita, as illustrated in hgure 4. The anterior portion of the floor 
and the rim of the orbit were reconstruc ted with bone hx 


mogratts preserved for 
three months in the bone bank 


After suture of the lid incision and interpalpebral 
suture, a pressure dressing was applied. The bone grafts had become consolidated 
with the adjacent area at the end of two weeks 


Correction of the deformity was 
successful in this case (fig. 8 B) 


Case 14.—J. F., a Puerto Rican aged 25, referred through Dr. Ramon Castro- 
viejo and Dr. Douglas Parker, had sustained a fracture of the floor of the right 
orbit in an aircraft crash in June 1949 


After the injury diplopia was present, but gradually subsided. When the patient 
was first examined, on Nov. 26, 1949, vision was 


normal in each eye. The 
deformity of the right orbit consiste: 


1 of ptosis of the globe, enophthalmos of 7 mm 
and a deep recess in the area of the supratarsal sulcus. The mus 


fe 
ular balance was 
not disturbed 


except for a convergence insufficiern y due to slight weakening in the 
action of the right medial rectus muscle. A horizontal scar at the collar line showed 
some elevation, due to keloid proliferation 

Roentgenographic examination demonstrated a depressed, 


comminuted fracture 
of the floor of the right orbit 


The margin of the orbit was little disturbed 


On November 30, a homograft from the bone bank was used to replace the 


floor of the right orbit Healing was uneventful. Horizontal diplopia, present at 


completely disappeared within a week 
Observation on December 14 showed that the px 


the first dressing, had 


sition of the globe was excellent, 
the enophthalmos was corrected and the supratarsal sulcus had a normal contour. 
The right lower lid had begun to show evidence of ectropion. The cause of this 
ectropion is not clearly understood. Since there was no disturbance of the orbital 
margin in the orginal roentgen graphic examination and a second roentgenogram, 
on December 20. showed the grait in excellent position, one is not obliged to 
attribute it to a bony mn alposition. In view of the presence of the keloid in the 


sear of the neck, perhaps a tendency to excess formation of scar tissue may be an 


explanation The cutaneous scar, however appeared normal 

On December 2D it was decided that surg orrection of the ectropion of the 
be chore An in m parallel 3 mm. inferior, to the 
«l margin 1 trom the region { the internal to the external canthus 
The lic mar y held to the periosteum of the orbital margin by a dense 


matting of ularis muscle. When it was dissected free 
the septum orbitale a d tr 


peare nearly normal. Interpalpebral adhesions were 
created, and a full thickness graft of <k n from the opposing upper lid was placed 
in the defect over the raw surface of the septum orbitale. Since the patient had a 
tendency to keloid format i was considered unwise further to disturb the 
orbicularis or to excise additi nal subcutaneous scar which existed hetween the 


orbital margin and the 
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On December 25 the sutures were removed. The grait appeared healthy; the 
adhesions were healing, and the position of the right lower lid was excellent. Before 
the interpalpebral adhesions are severed, two months will be allowed for healing 
and local massage 


SUMMARY 


Conditions producing distortion or loss of the floor of the orbit are 
reviewed. Deformity, orbital disturbances and diplopia result from 
disorganization or loss of the orbital floor. Clinical and roentgenographic 
methods of evaluation of the deformity are discussed. The technic of 
reconstruction of the floor of the orbit by autografts and homografts of 
bone is described in 14 cases in which it was successful. 
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PENETRATION OF CHLORAMPHENICOL US. P. 
(CHLOROMYCETIN") INTO THE EYE 


IRVING H. LEOPOLD, MD 
ANNA C. NICHOLS, MS 
ano 


ADOLPH W. VOGEL, MD 
PHILADELPHIA 


tik NUMBER of antibiotic agents is constantly increasing. At 


present there are available, at least for clinical investigation, the 


following antibiotics penicillin; streptomycin ; dihydrostreptomycin ; 


neomyein; polymyxin B, or aerosporin; tyrothricin; bacitracin; aureo 


1 chloramphenicol U.S. | -threo-2-dichloroacetam 


ido-1-para-nitrophenyl-1,3-propanediol), also known as chloromycetin © 


Many other new antilnotics are still not ready for clinical investigation 


but are under st it the present time It appears that more antilb 


otics will rapidly become available in the future Many factors keep 


being ; iple one \ few years 


iotie therapy from 
o decide which antibiotic to use mm a particular case 
whether the infecting organism was gram-positive or 


gra -neyative Now, however. one must choose between several anti- 
notices fe wsitive organisms, several for gram-negative organ 
ses and rickettsx must n 


st eflective 


up 
t 
ago it WAS Cas 
on the basis of 
which antilnetic will be the the least toxic, the easiest 
t vinumister and the cheapest There still remains the problem of Liste 
whether or not a combination of various antilnotics would not be better aaa 
oleae nole one in the treatment of a particular infection ees 
i i t ¢ trea ent ¢ t particuia niecty 
In an effort to simplify the problem, Long and his associates,’ on ee 
the | ivailab ita, have prepared a number of tables which pia tien 
how the first econd and third choice among the antibiotics for Beagle 
var is of infection In these table however, there are many 
pace ire at that much of e data ts stil 
" bite The dosage schedules re mended at present are based eae 
P ented at the W Ewe Ma 17 10% 
From the Resea Laboratori { the W H tal and Harrison Depart 1 ee 
ment af S rsit Pens lof Medici 
K ersity re ania fecdicine 
1. Long, P. H.; s, Bryer, M. S., and Schoenbach, 
E. B.: The Use of Antibioti \.M A. 968 Oct. 1) 1949 
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on experimental data showing that these schedules will produce satis- 
factory blood concentrations and on clinical data revealing that these 
schedules result in clinical cures in many cases. The ophthalmologist 
has additional problems because of the peculiarities of the blood- 
aqueous barrier, for the presence of adequate blood concentrations does 
not guarantee adequate concentrations in all the ocular fluids and tis- 
sues that may be involved in the infectious process. In other words, 
as ophthalmologists we are concerned not only with whether or not 
the organism responsible for the infection in the ocular tissues is sus- 
ceptible to the drug that we have chosen but with whether the drug 
which we know to be effective against the organism elsewhere in the 
body will penetrate into the involved ocular tissues in sufficient con- 
centration to bring about the desired result. It is not enough for the 
ophthalmologist to realize the toxic reactions from systemic adminis- 
tration of antibiotics, e. g., on the kidneys, blood and skin; he must also 


keep in mind the possibilities of local toxic reactions in the ocular 
tissues when this drug is administered systemically or locally. The 
intraocular penetration and tolerance have been studied for penicillin,’ 
streptomycin,® bacitracin,* and aureomycin.’ The present study is con- 
cerned with the intraocular penetration of chloromycetin® when locally 


or systemically administered and with a consideration of possible toxic 
reactions following its local and systemic use. 

2. (a) Leopold, I. H Intravitreal Penetration of Penicillin, and Penicillin 
Therapy of Infections of Vitreous, Arch. Ophth. 38:211 (March) 1945. (4) Leo- 
pold, I. H., and LaMotte, W. O., Jr Penetration of Penicillin in Rabbit Eyes 
with Normal, Inflamed and Abraded Corneas, ibid. 38:43 (Jan.) 1945 
(c) Sorsby, A Penicillin, in Modern Trends of Ophthalmology, New York, 
Paul B. Hoeber, Inc., 1948, vol. 2. (d) Struble, G. C., and Bellows, J1.G.: Studies 
on the Distribution of Penicillin in the Eye, J. A. M. A. 128:685 (July 8) 1944, 
(e) von Sallmann, L Controversial Points in Ocular Penicillin Therapy, Tr. 
Am. Ophth. Soc. 45:570, 1947. (f) von Sallmann, L., and Meyer, K.: Penetra- 
tion of Penicillin into the Eye: Further Studies, Arch. Ophth. 34:195 (Sept.) 
1945; (¢@) Penetration of Penicillin into the Eye, ibid. 31:1 (Jan.) 1944 

3. (a) Bellows, J. G., and Farmer, C. J Streptomycin in Ophthalmology, 
Am. J. Ophth. 30:1215, 1947. (hb) Leopold, I. H., and Nichols, A Intraocular 
Penetration of Streptomycin Following Systemic and Local Administration, Arch 
Ophth. 35:33 (Jan.) 1946 

4. Bellows, J. G., and Farmer, C. J Use of Bacitracin in Ocular Infections, 
Am. J. Ophth. 31:1070, 1948. Locke, J. C Experimenta! Studies with Anti- 
biotics: Bacitracin, Streptomycin, Penicillin, and Antibiotic Mixtures in Intraocular 
Infections with Penicillin-Resistant Staphylococci, Am. J. Ophth. 32:135 (June, 
pt. 2) 1949 

5. (a) Bellows, J. G.; Richardson, V. M., and Farmer, C. J.: Aureomycin 
in Ophthalmology, Am. J]. Ophth. 33:273, 1950. (bh) Braley, A. E., and Sanders, 
M.: Aureomycin in Ocular Infections, J. A. M. A. 188:426 (Oct. 9) 1948. (c) 
deRoetth, A., Jr.: Penetration of Aureomycin into the Eye, Arch. Ophth. 42: 365 
(Oct.) 1949, 
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METHOD OF INVESTIGATION 


Local Application.—Solutions: Drops of chloramphenicol dissolved in propylene 
giycol in a concentration of 50 mg. per cubic centimeter and of chioramphenico! in 
aqueous solution in a concentration of 25 mg. per cubic centimeter were instilled 
into rablut eyes every five minutes for six doses. At a designated time the eyes 
were flushed with isotonic sodium chloride solution U. S. P.. 2 drops of 0.5 per 
cent tetracaine hydrochloride solution were instilled into each eve, and approx:- 
mately 0.2 ec. of aqueous humor was withdrawn at stated intervals with a 27 gage 
needle and a tuberculin syringe. For subconjunctival injections, solutions of the 
same concentration in propylene glycol and in water were used. Two-tenths cubic 
centimeter was injected under the conjunctiva in the region of the superior rectus 
muscle, and at designated intervals the eyes were flushed with isotonic sodium 
chloride solution and aqueous humor was withdrawn. Tetracaine hydrochloride 


was used for local anesthesia 


lontophoresis: The cathode pole was applied to the eye electrode. The solution 
used contained chloramphenicol in a concentration of 2.5 mg. per cubic centimeter 
of water. A current of 3 milliamperes was maintained for five minutes with each 
solution 

Abrasion Studies: In order to determine the importance of the epithelial 
barrier, solutions and ointments were applied to rabbit eyes with normal and with 
abraded corneas. A standard abrasion was used, as described in previous papers.* 
The ointments contained 50 mg. of chloramphenicol per gram. The ointment 
vehicles were petrolatum and a 75:25 mixture of hydrous wool fat U. S. P. and 
propylene glycol 


Systemic Admimstration — Systemic administration was made by the intravenous 
route, using solutions of chloromycetin® in propylene glycol. Doses of approximately 
SO, 100 and 150 mg. per kilogram of body weight were injected into rabbits. Also, 
05 Gm. was given by the oral route to rabbits weighing approximately 4 Kg 
Specimens were withdrawn from the vitreous and aqueous at designated times, and 
the individual ocular tissues were analyzed, as previously described. A cup method 
of assay was used, as described by Randal and co-workers’ for ocular fluids and 
tussues. Blood assays were made by the serial dilution method." 


RESULTS 


Intravenous Admimistration.—It is evident from a study of table 1 


that chloramphenicol when injected intravenously into rabbits in con 


centrations of SO mg. per kilogram of body weight penetrates rapidly 


into the anterior chamber. It is detectable in a fairly high concentra 
tion in the aqueous humor within thirty minutes. This concentration 


rapidly falls, so that by the end of four to six hours little of the active 
drug is stil] present mn the aqueous humor 


6. Leopold and LaMotte.*® Leopold and Nichols.%® 
Randal, W. A.; Nielson, J. K.; Kirschbaum, A. and W intermere, D 
Diffusion Plate Assay for Chloramphenicol and Aureomvycin. 1. Clin Investigation 
28: 040, 1949 
8 Personal communication to the authors from Parke. Davis & Company, 
Detroit 
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The data in table 2 show that chloramphenicol penetrates into the 
vitreous humor from the blood stream. The concentrations are not 
quite as high as those found in the aqueous humor. 


Taste 1.—Concentration of Chloramphemcol m Aqueous Humor Expressed 
Micrograms per Cubic Centimeter, After Intravenous Administration 
in a Dose of 50 Mg. per Kilogram of Body W eight 


Hours After Administration 


Rabbit Fye ty 2 ‘ 6 
: 22 6 5 


Taste 2.—Concentration of Chloramphenicol in Vitreous Humor, Expressed 
in Micrograms per Cubic Centimeter, After Intravenous Administration 
in a Dose of 50 Mg. per Kilogram of Body Weight 


Hours After Administration 


| 


Rabiit Eye 


~ 


Taste 3.—Concentration of Chloramphemicol in the Blood, Expressed in Micre- 
grams per Cubic Centimeter, After Intravenous Administration in a 
Dose of 50 Mg. per Kilogram of Body Weight 


Minutes After Administration 


Rabbit 
Fye 5 15 w 240 
1 


15 0 


Table 3 reveals that the chloramphenicol reaches its peak level in 
the blood immediately after the intravenous injection and drops rapidly, 
so that practically none can be detected in the blood of the rabbit after 


two hours. This suggests that chloramphenicol appears to be fairly 
rapidly excreted or inactivated by the rabbit. The results presented in 


table 4 indicate that when larger doses are injected intravenously the 
blood level is higher and the drug does not disappear as rapidly. More- 
over, the penetration into the aqueous humor and into the vitreous 
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humor is greater than that obtained with smaller concentrations admin- 
istered intravenously [hese data are illustrated in charts 1 and 2. 


The peak of the concentration in the aqueous humor lags slightly 
behind the peak of the blood level, and the peak of the con- 
centration in the vitreous humor lies behind that in the aqueous humor. 


Chloramphenicol disappears from the blood within two hours, whereas 


detectable amounts are still present in the aqueous humor for almost 


six hours The vitreous humor also shows detectable concentrations 


for six hours. As with other substances intravenously administered, 


the concentration in the vitreous humor is always lower than the con- 


centration in the aqueous humor, but the drug does penetrate readily 


into both the aqueous and the vitreous humor of a normal rabbit eve 
; 


After intravenous administration of 50 mg per kilogram of body 


weight, detectable concentrations were found in the cornea, aqueous 


humor, iris, vitreous humor, chorioretinal tissues, sclera, conjunctiva, 


Taste 4 


Concentrations of Chloramphenicol, Expressed in Micrograms per 
Cure Centimeter, After Intravenous Administration in a DD ise of 150 
Mg. per Kilogram of Body Weight 


Minutes After Administratior 


‘ 

10+ i 
Aqueous bumor 16 
Vitreous humor 


muscle and lacrimal gland. The level rapidly diminished, and at the 


end of four hours, after a single intravenous injection, only the aqueous 


humor, vitreous humor and chorioretinal tissues showed detectable 


amounts. When the intravenous injection was increased to 100 mg. 


er kilogram of body weight, higher levels were obtained in the cornea, 


aqueous humor, iris, vitreous humor. chorioretinal tissue. optic nerve, 


conjunctiva and muscle (table 5) 


Oral fdmintstration Detectable levels of chloramphenicol were 


demonstrable in 


the aqueous humor and in the vitreous humor for six 
hours after i single oral dase of 0.5 


3to 4 Keg Lhe concentratior 


of those obtatned 


Gam. in rabbits weighing between 


is obtained were not quite as high as most 


atter intravenous injections but were well maintained 


{ table f)) 


Alterations of the Normal Blood {queous Barrier.—-Table 7 lists 


the concentrations obtained in secondary aqueous humor. From these 
data, it is 


evident that the secondary aqueous contains slightly greater 
concentrations than those found in the primary aqueous. The concen- 
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Micrograms Chloramphenicol per cc 


360 
Minutes offer injection 


Chart 1.—Concentrations of chloramphenicol in the blood, aqueous and vitreous 
humor after intravenous injection of a solution of the drug in propylene glycol in a 
dose of SO mg. per kilogram of body weight. Values for the blood are shown by 
the solid line; those for the aqueous humor, by a broken line, and those for the 
vitreous humor, by a line of dots. 


Microgroms Chloramphenicol per cc 


120 


Minutes offer injection 


Chart 2.—Concentrations of chloramphenicol in the blood, aqueous humor and 
vitreous humor after intravenous injection of a solution in propylene glycol in a 
dose of 50 mg. per kilogram of body weight. 
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5.—Concentration of Chloramphenicol in Ocular Tissues or Fluids, 
Mirograms per Gram of Tissue* or Micrograms per 
Fluid After 


yram of B 


Taste 
Expressed in 
enftimeter imiratvenous 


r 100 Ma per Ad 


After Administrat 


Selera 
(rptic nerve 

etivea 
Lactima!l gland 
average for at least two spec 


represents the 


meentvations of Chloramphenicol, Expressed in Micrograms per 
entimeter ifter Oral Administration in Sim 
Hours After Ada strate 


Primary and Secondary 
Intravenous Administration 


srcomlary aqueous humor had been previously tapped 
tO Temove the primary aqu 
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trations might have been higher if the blood level had not fallen so 
rapidly. Dh-isopropyl fluorophosphate has been shown to increase the 
ability of fluorescein and of fibrin to penetrate into the anterior chamber." 
However, previous instillation of di-isopropyl fluorophosphate did not 
alter the blood-aqueous barrier sufficiently to increase the intraocular 


penetration of chloramphenicol in the few eves tested (table 2). 


Tame 8.—I/nfluence of Locally Instilled Di-lsopropyl Fluor phosphate (DFP) 
0.035 per Cent, on Penetration into Aqueous Humor of Intravenously 
Admimstered Chloramphenicol, 50 Ma. per Kilogram 
of Body Weight 


Hours After Administration 


Norma! Eye Treated Normal Fye Treated 
Fye with DFP Eye with DPP 
8 5 


* Di isopropyl fuorophoephate was instilled Into the cul-desac twenty 


minutes prior to 
intravenous injection 


Taste 9.—Aqueous Humor Concentration, in Micrograms per Cubic Centimeter, 
After Drop Instilation of Chloramphenicol in Water (2.5 Mag./Ce) 
or in Propylene Glycol (50 Mg./Cc.)* in Rabbit Eyes with 
Normal or with Abraded Corneas 


Minutes After First Drop 


75 


Normal Normal Abraded Normal Abraded Norma! Abraded 


Aqueous solutior 10 
le iv 


4 13 


Propylene giyeol sol 


frop instilled ewery five minutes for six doses 


Local Administration.—Solutions; The data presented in table 9 
disclose that chloramphenicol solution, either in water, 2.5 mg. per cubic 
centimeter, or in propylene glycol, 50 mg. per cubic centimeter, when 
9. Aldrige, W. H.; Davson, H.; Dunphy, E. B., and Uhde, G. 1.: The Effects 
of Di-Isopropyl Fluorophosphate Vapor on the Eye, Am. J. Ophth. 30:1405, 1947. 
Leopold, I. H., and Comroe, J. H., Jr.: Effect of Diisopropy! Fluorophosphate 
(“DFP”) on the Normal Eye, Arch. Ophth. 36:17 (July) 1946. Scholz, R. O.: 
Studies in the Ocular Reaction of Rabbits to Di-Isopropyl Fluorophosphate, J. 
Pharmacol. & Exper. Therap. 88:23, 1946. von Sallmann, L., and Dillon, B.: 
The Effect of Di-Isopropyl Fluorophosphate on the Capillaries of the Anterior 
Segment of the Eye in Rabbits, Am. J. Ophth. 30:1244, 1947. 
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instilled as drops into the cul-de-sac of the rabbit eve with normal 


cornea, penetrated into the anterior chamber. Penetration was greater 


in the presence of a cornea which had been abraded. Penetration from 
the 


aqueous solution was slightly higher than that from the propylene 


glycol solution, although the concentration of chloramphenicol 


in the 


ropylene glycol solution was greater 
prof 


Taste 10.—Agqueous Humor Concentration. in Micr grams per Cubic Centimeter, 
After Local Application of Ointment 50 Mag. of Chi 


prenicol per Gram of Rase* to Normal and ti Abraded | 


ram 


M tee After Instillation 
i Normal Abraded Normal Abraded Norn a! Abraded Normal Abraded 
Petrolatum,  & 5 é 5 > 
Myrdrous wool fat pro 
‘ 
5 
{ * The cubdesncs were thoroughly washed before the aqueous humor was withdrawn 
; 
Tame 11 tquecus Humor Concentration, in Microorams fer Cubte Centimeter, 
; After Subconjunctival Injection of 02 Ce. of Aqueous Solution of 


: Chloramphenicol (2.5 Mg./Cec.) and of Propylene 
Glycol Solution (50 Mag./Ce.) 
: Minutes After Administration 
: Aqueous Aqueous Propylene Aqueous Propylene 
FA Solution Setution Gilyeol Solution Glyeol 
5 
17 0 
> > 


Ointments Chloramphenicol penetrated from various ointment 


bases through the normal cornea into the aqueous humor. 
seen trom the data in table 10 


rhis can be 
Penetration was facilitated in the 
The rate of penetration and the level 


rous wool fat-propylene glycol ointment 
base than from a petrolatum base 


presence of the abraded cornea 


reached were better from a hyd 


lontophoresis 


Cathode iontophoresis produced an increased con- 
centration of chloramphenicol in the anterior chamber (table 11). This 


method was used because of von Sallman’s experience.* He demon- 


cathode iontophoresis was much less damaging to the 
normal cornea than was anode iontophoresis. | 


strated that 


’erhaps higher concen- 
1 in the anterior segment by the use 


trations might have been obtaine: 


wees 
— 
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of anode iontophoresis, but we were interested in testing a method 
which might have practical value. Even with cathode iontophoresis, a 
few of the corneas stained after the application of 3 milliamperes of 
current for five minutes. 

Chloramphenicol in aqueous solution when administered by sub- 
conjunctival injection produced definite irritation, which subsided 
rapidly. The concentrations obtained in the aqueous humor were not 
much greater than those obtained by local instillation and were not as 
high as those following iontophoresis (table 12). Propylene glycol 
preparations when administered subconjunctivally were exceedingly 
irritating and produced an intense reaction, which did not subside for 
several days. The levels obtained, however, were rather high. 

Tolerance of Ocular Tissues—In 6 rabbits standard corneal abra- 
sions were produced in each eye. One eye was treated with propylene 
glycol solution alone, and the other eye, with chloramphenicol solution 


Taste 12.—~Aqueous Humor Concentration, After lontophoresis for Five Minutes 
with Aqueous Solution in a Concentration of 25 Mg./Cc.* 


Concentration, 
Rabbit Fye Mg./Ce 


‘4 57 


* Specimen from the anterior chamber was withdrawn fifteen minutes after onset of 
jontophoresis with cathode electrode on the eye 


in propylene glycol, 50 mg. per cubic centimeter. Drops were instilled 
at hourly intervals except at night, when the same concentration in 
hydrous wool fat U.S. P.-propylene glycol ointment base was instilled 
on one side and the ointment base alone on the other. No significant 
difference could be demonstrated in the rate of healing of the corneas. 
All eyes were healed by the fifth day. No scars or secondary infection 
developed in either series of eyes. 

Chloramphenicol, in a concentration of 2.5 mg. per cubic centimeter 
of water, was injected into the anterior chamber of 6 rabbit eyes, 
approximately 0.1 cc. of this solution being injected. Immediately after 
the injection there were a mild pericorneal injection, flare in the 
anterior chamber and signs of iritis. In 2 eyes a fibrinous exudate was 
seen. Within twelve hours practically all signs had disappeared. Within 
twenty-four hours the eyes were white and quiet. 

In 6 eyes intravitreal injections of 0.1 cc. of an aqueous solution of 
chloramphenicol, in a concentration of 2.5 mg. per cubic centimeter, were 
given. Injections were made in the area of the pars planum, and the 
needle was directed toward the center of the vitreous. The vitreous 


Ms 
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was hazy for two and a half hours. The retina remained clear, without 
reaction except at the site of injection, where a small hole could be seen 
im the retina and choroid on inspection of the sectioned globe. There 
was muld conjunctival injection, most pronounced around the site of the 
needle puncture; this cleared in twenty-four to thirty-six hours. An 
excellent view of the fundus could be obtained at all times Injection 
of O.1 ce. of distilled water produced about the same changes. The only 
permanent damage occurred in the eyes in which the posterior surtace 
ot the lens was inadvertently struck by the injecting needle, in which 
case small posterior polar cataracts developed 

In another series of 6 rabbit eyes, 0.1 cc. of a solution of chloram 
phenicol in propylene glycol (50 mg per cubic centimeter) was injected 
into the vitreous. The site of injection could be readily watched. and 
it the injection was made in the upper portion of the globe the entire 
injection mass could be seen to drop to the lower portion ot the vitreous 


m the form of a large globule. Within three and a half hours crystal 


formations could be seen at the former site of the globule. There was 
no marked reaction of the vitreous around this well circumscribed 
injection mass The crystals did not persist but within a few hours 
became an amorphous mass The eve was white within five davs. In 


2 eyes a few small hemorrhages could be seen around the nerve head, 


but these also subsided. When 0.1 cc. of propylene glycol alone was 
injected, a large globular mass could be seen in the lower portion of 
the vitreous; this mass gradually disappeared during the next two davs 
In some rabbit eves the gravish white, circums< ribed mass of chlor- 


amphemicol in propylene glycol remained for four to five days be 


fore 
finally disappearing. In other eves the mass remained for fourteen 


day s, when the eves were sectioned 


COM MENT 


It is evident from these data that systemically administered chlor- 
amphenicol will penetrate readily into the normal eve. Almost all ocular 


tissues except the lens will show concentrations of this agent after intra- 


venous ustration Oral administration of chloramphenicol is 
relatively free of toxic symptoms, and it has been demonstrated by these 
studies that when the drug is administered orally intraocular concen- 
trations of chloramphenicol can be obtained 

These studies also reveal that chlor amphenicol when locally instilled, 
either as drops of a solution or as an ointment. will penetrate the normal 
cornea. The rate and amount of penetration are greater in the presence 
of an abraded cornea. No serious irritating effects of chloramphenicol 
in aqueous solution could be demonstrated in the normal rabbit eye in 
concentrations of 2.5 mg. per cubic centimeter. Since the completion 
of these studies, the drug has been used in this concentration in human 
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eyes without any noticeable deleterious effect. Propylene glycol can be 
used as a vehicle when solutions containing higher concentrations of 
chloramphenicol are desired, as greater concentrations are not soluble 
in water. It does not appear that propylene glycol solutions will be 
required, as the drug penetrates readily from the aqueous preparations, 
and in what may prove to be adequate therapeutic concentrations lf 
higher concentrations in the cornea or the aqueous humor are desired, 
iontophoresis may be employed. Chloramphenicol will penetrate through 
the cornea into the aqueous humor from various ointment vehicles. 
The ointments used in these experiments are not ideal. Petrolatum 
gave lower concentrations than the hydrous wool fat U.S. P.-propy lene 
glycol mixture, but this mixture was not sufficiently firm to make a 
satisfactory base. No deleterious effect of locally instilled chlor- 
amphenicol could be demonstrated on regeneration of corneal epithelium 

The drug was well tolerated by the anterior segment of the globe 
when injected into the anterior chamber in quantities of 0.1 cc. of a 
solution containing 2.5 mg. per cubic centimeter of water. It was 
readily tolerated by the vitreous humor and surrounding tissues when 
injected in the same concentration and quantity, Propylene glycol 
would be a poor vehicle for use in the vitreous humor, as chloramphenicol 
immediately precipitates out of this solution when coming in contact 
with the vitreous humor. However, even the precipitate produced no 
severe damage to the vitreous and surrounding tissues 

It is interesting to note that diisopropyl fluorophosphate did not 
sufficiently increase the permeability of the blood-aqueous barrier to 
allow greater concentrations of chloramphenicol in the aqueous humor 
after intravenous administration. However, paracentesis did increase 
the permeability of the blood-aqueous barrier, so that higher concentra- 
tions were obtained by this means. This result suggests that in the 
presence of severe inflammation higher concentrations of the chlor- 
amphenicol will be found in the intraocular tissues and fluids than in 
the normal eves. All these observations indicate that chloramphenicol 
administered systemically, either intravenously or orally, can be expected 
to penetrate into the intraocular tissues and fluids in a concentration 
which should be suitable for the control of most infections resulting 
from agents sensitive to the drug. It probably will not prove necessary 
to resort to intraocular injections of the drug except in overwhelming 
infections. 

Intraocular injection, particularly when intravitreal, is a heroic 
measure, although these, and other experimental and clinical studies, 
indicate that such injections can be tolerated when a proper dosage is 
maintained. Nevertheless, they should be used only when other 
measures will not be successful. Poor intraocular penetration of other 
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antibiotics made such injections necessary. The good intraocular 
penetration of chloramphenicol may reduce the necessity of intraocular, 
particularly intravitreal, injections 

Chloramphenicol has many advantages over other antibiotics avail- 
able at this time. Like aureomycin, it is unusual in that it can be 
administered orally and, also, in that it is apparently effective in the 
treatment of infections caused by certain viruses and ric kettsias, as well 
as bacteria It has advantages over aureonivein This study has 
revealed that chloramphenicol will penetrate into the ocular tissues and 
fluids from the blood stream when administered orally. Studies by 
deRoetth * and by Bellows, Richardson and Farmer ** indicated that 
systemically administered aureomycin in the usually recommended dose 
penetrated poorly, if at all, into the ocular fluid and tissues of the 
normal eye 

Approximately 50 per cent of all patients receiving aureomycin have 
had gastrointestinal irritation, the symptoms varying from anorexia to 
severe nausea, vomiting and diarrhea lo date, practically no toxic 
symptoms have been noted after oral administration of chlor- 
amphenicol."! 

Solutions of aureomycin for local use must be retrigerated, and they 
still lose their potency within forty-eight to seventy-two hours. A 
solution of chloramphenicol, 2.5 mg. per cubic centimeter in water, will, 
im our experience, maintain its potency for several weeks at room 
temperature. Thus, this drug can be ordered without the nec essity of 
keeping it cool or of frequent renewals 

The field of activity is about the same for aureomycin and for 
chloramphenicol, although aureomycin appears to be more effective 
against gram-positive organisms. Good clinical results with chlor- 
amphenicol and aureomycin have been obtained in treatment of Rocky 
Mountain spotted fever, various types of typhus, primary atypical 
pneumonia, brucellosis, lymphogranuloma venereum and other infec- 
tions.’* Braley and Sanders*® and. more recently, Bellows and 
co-workers have reported on the local and local combined with 


systerme administration of aureomycin in treatment of ocular infections. 


10. Harris, H. \ureomycin and Chloramphenicol in Brucellosis, 
J. A. M. A. 948:161 (Jan. 21) 1950 Zintel, H. A 
Antibiotics, Pennsylvania M. J. 88:131. 1950 

Il. (a) Ehrlich, Barts Q. R.; Smith, R.; Joslyn, D. A. and Burkholder, 
PR Chloromycetin, a New Antibiotic from a Soil Actinomycete, Science 
906:417, 1947. (+) Hewitt. W. L.. and W illiams, Ir Chloromycetin in the 
Treatment of Infections. Ne¢ w England |. Med 242:119, 1950. (¢) Payne, E. H.: 
Present Status of Chloromycetin Therapy, New Orleans M. & S. J 101:597, 1949, 
(d) Smadel, T. |} Clinical Use of the Antibiot Chloramphenicol (Chlioro- 
mycetin®), A.M. A. 9$@8:315 (Feb. 4) 1950. (¢) Zintel.1o 

12. Smadel.1*4 
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They successfully treated conjunctivitis due to staphylococci, pneu- 
mococci, Hemophilus influenzae, Hemophilus duplex, ( Morax-Axenfeld 
bacillus) and Klebsiella pneumoniae. Our clinical experience with chlor- 
amphenicol is limited but suggests benefit in cases of conjunctivitis due 
to gram-negative organisms and of epidemic keratoconjunctivitis, as 
well as in those of other infections, but the cases are too few to permit 
any definite conclusions at present. 

In most clinical cases to date in which treatment has been successful, 
the minimal effective blood concentration has been approximately 10 
micrograms per cubic centimeter. This suggests that minimal effective 
tissue concentrations are less than 10 micrograms per cubic centimeter 
or gram of wet tissue. In vitro effective concentrations vary with the 
size of inoculum, the medium and the source of the organism, but for 
most of the gram-negative and for many gram-positive organisms effec- 
tive inhibiting concentrations have been less than 3 micrograms per cubic 
centimeter." 


On the basis of these penetration studies, and of the accumulating 
clinical experience, it appears that chloramphenicol can be administered 
orally in doses of 3 to 6 Gm. daily. The initial dose should be approxi- 
mately 3 Gm. This may be divided into 1 Gm., or 4 capsules (0.25 
Gm.), every hour for three hours, or all 12 capsules may be given at one 


time; 0.5 Gm. every four hours can be given thereafter, or 0.25 Gm. 
every two hours. Locally, an aqueous solution of chloramphenicol 
containing 2.5 mg. per centimeter is safe and effective for administra- 
tion as drops or by iontophoresis or intraocular injection. An ointment 
containing 50 mg. per gram of vehicle can be employed safely. 

The present study demonstrates the ability of chloramphenicol to 
penetrate into the normal eye when systemically and locally adminis- 
tered. It appears to be a safe drug in treatment of ocular infections 
Dosage schedules are suggested. The drug appears to have definite 
promise, but the final judgment as to where chloramphenicol will fit into 
the list of agents for treatment of ocular infection will depend on the 
results of adequate clinical experience 

One must keep in mind that susceptibility of micro-organisms to 
antibiotics varies greatly. The task of the physician in the future will 
not be simplified by the addition of new antibiotics. Actually, they 
increase his problems. The ophthalmologist, like other physicians, will 
have to maintain close connection with bacteriologic facilities. He will 
have to be informed not only on the organism responsible for the 
infection but also on the relative susceptibility of this organism to the 
various antibiotics available. He will also be influenced in his choice 


13. Ehrlich and others** Smith, R. M.: Joslyn, D. A.; Gruhzit, O. M.; 
McLean, I. W., Jr.; Penner, M. A., and Ehrlich, J Chloromycetin: Biological 
Studies, J. Bact. $8:425, 1948 


ies 
i 


% ARCHIVES OF OPHTHAI MOLOGY 


of drug by other factors, such as the ability to obtain and maintain 


concentrations, the sensitivity of the patient to the drug, 
the ease of administration and the cost 


intraocular 


SUMMARY 


\ single intravenous injection in rabbits ot chloramphenicol solution 


m a concentration of 50 mg. per kilogram of body weight produced 
definite concentrations of the drug in the 


aqueous and vitreous humors 
and im the cornea, iris, chorioretinal tissue, sclera, optic 
junctiva, muscle and lacrimal gland 


nerve, con 


The concentrations in these tissues were 


increased by raising the 


imtravenous dose to 150 mg per kilogram of body weight 


Secondary aqueous humor cont 


ained higher concentrations than the 
primary aqueous humor alter systemic administration of 
amphenicol 


chk iT- 


Local administration in the form of drops of 


a solution of chlor- 
amphenicol containing 2.5 mg. per cul 


uc centimeter of water or 50 mg 
per cubic centimeter of propylene glycol produced definite levels of the 
drug in the aqueous humor of a normal eye 


Instillation of ointment 

preparations produced definite concentrations in the normal eye. 
Higher concentrations were inc reased 

the drug, in the form of droy 


in the aqueous humor when 
S OF an Omtment, was instilled into the 
cul-de-sac in the presence of an abraded cornea. 

High concentrations of chlor 
humor of normal 


amphenicol were obtained in the aqueous 
tyes after iontophoresis with an aqueous solution 
mg. of chloramphenicol per cubic centimeter 

Subconjunctival injections of 


containing 2.5 


an aqueous solution of chloramphen 
icol contaiming 2.5 mg per cubic centimeter produced detectable 
in the aqueous humor Higher levels were obtained with soluty 
propylene glycol in a concentration of 50 mg. per cubic 
injected subconjunctivalls 


levels 
ms in 
centimeter 
However, the latter solution proved to be 


highly irritating 


An aqueous solution of chloramphenicol 
the aqueous humor and the 


can be safely injected into 


vitreous humor of the normal eve in con 
centrations of 2.5 mg. per cubic centimeter when O.1 «x 
is administered 


of this solution 


Chloramphenicol in concentrations of 50 mg. per cubic centimeter 


lveol showed no inhibitory influence on regeneration of 
corneal epithelium 


ot propy le ne g 


In a concentration of 2.5 


mg. per cubic centimeter aqueous solution 
of chloramphenicol was stable at room teniperature for one month 


On the basis of these studies, methods of administration and dosages 
tor therapeutic use are suggested 
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CRANIOFACIAL DYSOSTOSIS (CROUZON’S DISEASE) 
Report of Three Cases 


MAX S. LAKE, MD. 
AND 


JOHN C. KUPPINGER, MD. 
OMAHA 


RANIOFACIAL dysostosis, a rare deformity, produced by prema- 

ture synostosis of certain craniofacial sutures, characteristically 
shows frontal bosses, prognathism, exophthalmos, exotropia, optic nerve 
atrophy and maxillary hypoplasia and, as will be shown, is a dominant 
hereditary character. Three cases of familial occurrence are described, 
and a preliminary report is given on a case in which the recommended 
surgical correction was made in early childhood 


CLASSIFICATION 


Twenty-four divisions under the general condition of premature 
synostosis of the cranial sutures were found in the literature,’ but the 
most popular and plausible classification, based on morphologic simi- 
larities, is that which follows: 


Cranial stenoses (after Faber *) 

(a) Scaphocephaly, or boat skull: The sagittal suture closes prematurely, 
giving a long skull in the anteroposterior diameter 
Brachycephaly, or broad skull: Premature closure of the coronal 
sutures produces a short (anteroposterior), but wide, skull 
Acrocephaly (oxycephaly), or tower skull: As a result of premature 
closure of the coronal and sagittal sutures, the skull can only expand 
vertically 
Craniofacial dysostosis, of Crouzon: Besides the involvement of the 
cramial sutures, there is involvement of the lower part of the face, and 
commonly it has a hereditary nature 


In the subsequent case reports, we are concerned with craniofacial 
dysostosis alone. 


From the Department of Ophthalmology, University of Nebraska College of 
Medicine 


1. (a) Greig, D. M.: Edinburgh M. J. 38:189, 1926. (b) Jacobi, A.: M. Rec. 
45:609, 1894. 


2. (a) Faber, H. K.: California & West. Med. 22:542, 1924. (b) Faber, H. K., 
and Towne, E. B.: Am. J. M. Sc. 278:701, 1927 
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CHARACTERISTICS OF THE DISEASE 


Phe cause of premature closure of the crarial or facial sutures 1s 
not known. Syphilis, rickets, birth 


trauma or disturbances of the 
glands of internal secretion apparently are not etiolo 
all have been indicted 


gic tactors,® although 


Normally, continuous growth of the interstitial mesenchymal tissue 


between the bony margins of the centers of 


ossification prevents obliter- 


ation of the sutures. Lx 


ss of the sutures of the cranial vault by synostosis 
usually begins at about the 


age ot 40, and the suture lines do not com- 
pletely close until advanced age 


However, premature synostosis may 
occur, the closure taking plac ¢ before the } 


rain has attained full growth. 


This condition seems to be due to a defect in the germ plasm producing 


abnormalities in the interstitial mesenchymal tissue, rather than to dis- 


placed centers of ossification 


Che condition is usually present at birth, 
but the deformity increases with the growth of the | 
may easily be overlooked 


ain and in early life 
Many of the milder forms of synostosis of 
cranial sutures are unrecognized 


Perhaps this is fortunate, for these 
defects do not proceed to the dey clopment of cosmetic, 


visual or mental 
justified 


disturbances, and surgical therapy is therefore not 


The condition is characterized 


yy certain changes in the bones of 


i the skull. The skull shows bony changes in the region of the sagittal 
i and coronal sutures, with resultant boss s, flattening or ridge formation 
: The face presents a hypoplastic maxilla and a high-arched palate 
i rypically the patients are mouth breathers. Prognathism js common. 
; Che brain doubles in size at the end of the first seven months of life 
: and triples in size at the end of two and one 


half years.” In the presence 


' of a more or less nonexpandable skull. the growth of the brain results 
€ in increased intracranial pressure Chis pressure may reach 500 mm. 
e 


ot water.* Theadache may be 


4 constant complamt up to the age of 8 


years, when growth of the brain alm st ceases. Convulsions and vomit- 


ing occasionally occur. However, 


mental retardation is not a prominent 
feature 


Che ocular changes play an important feature. Vision often 
defective The loss is usually due to optic nerve atrophy of the secondary 


type, following papilledema from 


18 


increased intracranial pressure, but 
may be primary, due to a narr: wed optic foramen or to pure mechanical 


orbits are deformed, being shortened and having a 


stretching 


\crocephaly and Seaphocephaly with 


td Malformations of Extremities Study of So-Called 
Dis. Child. 20:235 (Oct.) 1920 Krause, A. C 
and Buchanan, D. N Am. J. Ophth. 228:140, 1930 


4, Bennett. A. |} Keegan, J. J, and Hunt. H RB: 1 Nerv. & Ment. Dis. 


115: 488 
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more divergent axis, and the greater wing of the sphenoid bone may 
form the posterior, rather than the lateral, wall of the orbit. Exoph- 
thalmos secondary to the orbital edema and to the shallow depth of 


the orbits is common. These orbital changes often lead to both exo- 
tropia and exposure keratitis. 

The roentgenologic picture is characterized by (1) absence of the 
suture lines in the fully developed cases; (2) digital impressions on the 
inner table of the skull from pressure by convolutions of the brain: 


(3) depression of the middle fossa, and (4) small paranasal sinuses 


TREATMENT 


Che inevitable complications of this condition are usually preventable 


by neurosurgical measures. Operation should be done as early as the 
disease is recognized, probably at the age of 6 months.“ Corroboration 
may be obtained by roentgen examination: a family history of a similar 
condition ; increased cerebrospinal fluid pressure, the usual precautions 
being observed to obviate herniations of the brain stem, and multiple 
ocular signs of the deformity. Linear craniex tomy,® King’s morcellation,* 
cranial uncapping or Keegan's mosaic craniectomy,* with or without the 
inclusion of tantalum foil," is performed to provide artificial suture 
lines, so that the skull may expand and save the patient from otherwise 
inevitable blindness (fig.4C and D). The surgical procedure of choice 
is probably not known; it may depend on which operator falls heir 
to the case 

The special problem of the ophthalmologist, after diagnosis, is the 
treatment of exotropia and of exposure keratitis from exophthalmos, if 
present. It is our belief that corrective muscle surgery should aim 
at overcorrection; otherwise, the results will not satisfy the operator or 
the patient. Treatment for imminent exposure keratitis is most easily 
and adequately carried out when lateral blepharoplasty is done (fig. 1.4). 

\ note of warning should be sounded. for surgical intervention in 
cases of microcephaly or mongolism placed the procedure in dis- 


repute at one time.'® Differentiation from these conditions is necessary. 


REPORT OF CASES 


Case 1.—History—O. D., a white man aged 58 second generation on the 
geneologic chart [fig. 5]), entered the University of Nebraska clinics, 


of ophthalmology, with the chief complaint of progressive 


department 
loss of vision extending 
over many years. The patient stated that in his early youth his eyes were prominent 
and divergent, the condition becoming progressively worse during his school 
years. The abnormal shape of his skull was noted at the same time, In 19]3, 


6. Mount, L. A.: New York State J. Med. 47:20, 1947 
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at the age of 22, the patient was seen by Dr. Harold Gifford Sr. at which time 


a lateral blepharoplasty was done on both eyes for the widened palpebral aperture 
in order to prevent exposure keratitis. He had had the usual diseases of childhood 


As shown in the geneologic chart (fig. 5), the patient's mother and father 
were reported as normal 


The patient had been a laborer all his life but was receiving assistance for the 
blind. He had 4 offspring, 2 of whom were similarly affected 


Physical Examination—The patient was slightly asthenic. with obvious 


exotropia. He had a deformity of the skull and proptosis. Mentally he seemed 


slightly dull and phiegmatic but was cheerful and able to take commands readily 


The skull was of the tower type, presenting increased width and flattened brow 


and oceciput, with resultant shortened anter posterior dimension and increased 


height. The temporal veins were prominent and pulsatile 


Ophthalmic examination revealed a visual acuity of 3/200 in each eve with 


correction. External examination showed proptosis of 23 and 24 mm. of the right 


and the left eye, respectively, as measured by the Hertel exophthalmometer 


The palpebral apertures were shortened by the lateral blepharoplasty, so that 


the eyes had the appearance of protruding as on stalks (fig. 1A) There was 


alternating exotropia of 3O degrees. The intraocular pressure measured 17 mm 


of mercury (Schigtz) in each eye Ophthalmoscopic study showed t 


ncal secondary 
atrophy of the nerve head in both eyes. No papiiledema was noted, but mild 


venous congestion was present. Other findings were not atypical for the age 
group involved 


The facial bones revealed a depressed infraorbital rim and underdeveloped 


maxillary ridge, and severe malocclusion, due to grade 3 (angle) prognathism, 


was present (fig. 1 4) The palate was high arched. A direct inguinal hernia was 


present on the right side 


Laboratory Examination —The nonprotein nitrogen was normal The urine 

was normal The blood count showed 13.3 Gm. of hemoglobin per hundred 
3 cubic centimeters, 7,600 white blood cells and a normal differential count The 
serologn reactions of the blood were negative 
: Roentgenographic Examination —The findings were « mmpatible with cranio 


fig. 2), entered the University of Nebraska clinics, department of ophthalmology, 


D., a white man aged 25 a son of O.D. (third generation, 


with the chief complaint of decreased vision in the right eve with deviati 


n of this 


at he had had the present condition all 


He 


stated 


was 


Physval F cammnation The patient was we eveloped and well nourished 
apparentiy of the stated age. wit! bvious squint and facial deformity. He appeared 


alert, interested and intelligent 


Was 


amd lengthened vertically and laterally 


3 
eye to the right © patient stated th 
his life, with no change for the better or for the wors Ml GE that he et 
also slightly “pop eyed,” like his father and eldest <on eae 
He had had measles and mun ps in childhood and sinus trouble, with a recent athe 
auf u cs He worked a6 a Wetermer € armed torces 
was due to his eves and to malocclusior \ vasectomy was done at t age of 23 hace 
ihe supractiiary ruige and ft we ress i 
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Vision with correction was 20/200 in the right eye and 20/25 in the left eye 
External examination revealed norma! palpebral apertures, but an exophthalmos 


of 21 and 22 mm. of the right and left eyes, respectively There was right 


Fig. 1 (case 1).—4, prognathism, deformity of the skull and exophthalmos with 


lateral blepharoplasty. The eyes appear as though on stalks. The roentgenogram 
(B) shows typical findings 


exotropia of 40 degrees, which was concomitant. The pupillary reaction was normal 
but sluggish. Examination of the fundi revealed secondary optic nerve atrophy of 


both eyes, with a low grade (1 D.) papilledema on the left 


we 
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The nose was deviated to the left The ri 


ht external naris was narrowed; 
4 septal perforation was present, the mucosa was normal: the discharge was 
serous and shght 


There was prognathism of moderate degree. The palate was high and arched 


roentper 
he miy ther } alrtye ‘ to the right t nuld degree, 
ami al ina t t at 
Noenigenooraphs ro” he were compatible with cranio 
facial dy fie 2 
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Laboratory Studies—The blood and urine were normal, and the serologic 
reactions were negative 


Operation—A 5 mm. recession of the right lateral rectus muscle and a 5 mm 


resection of the right medial rectus muscle were done \ dense, edematous 


Fig. 3 (case 3).—Early prognathism, oral respiration and exophthalmos. 
fundus reflex in the right eye simulates cataract 


Tenon's capsule was found At a second operation the left lateral rectus was 


recessed 5 mm., with resulting measured exotropia of 10 degrees one month later, 
a condition cosmetically satisfactory 
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Case 3—Hlist S. DD. a boy aged 4 years. the m of FL D tourth 
generation, hg 5), was admitted with the chief < mplaints of protruding eyes 


malformed skull and poor speech habits. The parents had noted these abnormalities 


j 
during the latter portion of the first year of life. and the ition had seemed t 


progress 


Fig. 4 (case 3 { and #, typical findings in preoperative roentgenograms of 
the skull. © and J), roentgenograms of the skull after the first stage of mosaic 
cramectom ote the unilateral expansion of the skull outline in the antero- 


posterme 


The patient sat up at the age of 6 or 7 months. stood 

walked at the 15 months. He first spoke 

were still ronounced at the time 

examimation, and t! patient was understood ly by his parents He was 
olet trained at the z of 2 years. He had had a continuous cold each winter, for 


year previously 
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Physical Examination.—The patient was a well developed and well nourished 
white boy, who appeared to be his stated age. He was alert and active and 
responded quickly. An obvious deformity of the skull was present. 

In the region of the coronal suture was a ridge formation, about 0.5 em. in 
height. There was flattening of the temporoparietal region. The temporal veins 
were prominent, especially with exertion. 

The eyes were straight when in the primary position, External examination 
revealed palpebral apertures measuring 13 mm in height in each eye, and bilateral 
exophthalmos, measuring 24 mm. The pupils were round, regular and equal and 
reacted to light and in accommodation, both directly and consensually. Ocular 
movements were full and conjugate The cover test revealed exophoria of about 
15 degrees. Ophthalmoscopic examination revealed only a mild degree of secondary 
atrophy, but definite papilledema could not be seen, perhaps because of lack of 


cooperation 


Fig. 5.—Genealogic chart showing inheritance of craniofacial dysostosis in a 
family of four generations 


The nose was normal 

Prognathism was present. The palate was high and arched. The nasopharynx 
was small in the lateral and the vertical diameter and appeared shortened in 
depth. The patient exhibited continuous oral respiration (fig. 3). 

The remainder of the physical examination revealed normal development 
and function for a child of the age stated 

Laboratory Examination —The results of routine laboratory tests were normal. 
Spinal puncture revealed a pressure of 230 mm of water, with normal dynamics 

Operations—The patient underwent two mosaic cramectomies on March 24 
and April 4, 1949, respectively. The postoperative course was marred by a fall, 
with opening of the line of incision at the occiput; the wound was readily closed 
Postoperative roentgenograms revealed an increase of 2 cm. in the lateral diameter 
of the skull as of April 18 (fig. 4) 

The fourth member of the family with this condition, a girl in the third 
generation in the genealogic chart (fig. 5), was not examined by us, but was 
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reported by the family to exhibit abnormalities of the skull, face, eyes and 


jaw which were recognized as similar to thos of the cases reported. This patient 


tied of pneumonia at the age of 16 years 


HEREDITARY ASPECTS 


According to the mendelian pattern, the genealogic chart for this 


family (fig. 5) should be interpreted as showing that the condition is 

a developed dominant character, with a heterozygous genetic attern 

in the case of ©. ID j 


Thus, in his offspring this dominant feature was 
inherited in a 50: 50 ratio, as would be 


anticipated. There was no sex 
linkage. It may be that one of the an estral group in the 


generation 


had the dominant character in such a minor degree that the condition was 


ot a homozygous recessive character 
accounting tor the condition is not plausible in the light 


not recogmzed. The possibility 


of the rarity of 


the condition and the necessity of the rec essive gene's being present in 


beth parents in each generation. 
SUMMARY AND CONCLUSIONS 

An attempt is made to classify the main groups of the cranial 
stenoses in a brief and usable manner \ 
etiology and the typical clinical and 


cramotacial dysostosis is given 


short discussion of the 
roentgenologic findings of 
imphasis is laid on the need of early 
diagnosis and neurosurgical treatment m order to forestall eventual 
catastrophe Chree case histories are included 

The 3 cases cited give proot of the hereditary nature and separate 


classification of this group of the cranial stenoses The propriety of 


parenthood for afflicted persons is questionable 
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CORNEAL RESPONSE TO EMETINE HYDROCHLORIDE 


MORTIMER A. LASKY, MD 
BROOKLYN 


ESPITE the use of ipecac powder and emetine hydrochloride in 
the treatment of various diseases, it is not generally appreciated 
that these chemicals may be locally irritating, and even severely toxic, 
to the ocular structures. In recent years evidence of a new interest in 
the potential danger of emetine hydrochloride has come to light in 
ophthalmologic literature 
Cushny ' stated that emetine (ipecacuanha) may cause nausea and 
vomiting, muscular weakness, depression, increased secretion of saliva 
and of mucus by the glands of the throat and the respiratory passages, 
often perspiration and generally temporary acceleration of the pulse, 
and that it possesses a powerful local irritant action, which is severer 
in some persons than in others. In a subject who has an idiosyncrasy 
to emetine the smallest amount of the powdered drug will cause swelling 
and injection of the conjunctival and nasal mucous membranes. When 


applied to the skin, the drug may cause redness, itching and pustular 


eruption. 

The comprehensive manual “Toxic Eye Hazards”? notes that 
ipecac (powder) may cause conjunctivitis with opacity of the cornea 
McLaughlin*® and Carpenter and Smyth‘ did not investigate the 
reactions of the human and rabbit corneas to emetine hydrochloride, 
but Estable,® of Uruguay, and Fontana,* of Italy, have recently conducted 
experiments on rabbit eyes. Estable used solutions of various concen- 


From the Brooklyn Eye and Far Hospital and Long Island College of 
Medicine 

1. Cushny, A. R Pharmacology and Therapeutics, ed. 13, Philadelphia, Lea 
& Febiger, 1947, p. 717 

2. Toxic Eye Hazards; Publication 494, New York, National Society for the 
Prevention of Blindness, Inc., 1949, p. 71 

3. McLaughlin, R. S Chemical Burns of the Human Cornea, Am. J. Ophth 
20:1355 ( Nov.) 1946 

4. Carpenter, C. P., and Smyth, H. F., Jr Chemical Burns of the Rabbit 
Cornea, Am. J. Ophth. 29:1363 (Nov.) 1946 

5. Estable, J. J Ocular Effect of Irritant Drugs, Am. J. Ophth 34:837 
(July) 1948 

6. Fontana, G The Action of Emetine on the Cornea, Arch. ottal. §2:113 
(May-June) 1948; abstracted, Am. J. Ophth. $2:1296 (Sept.) 1949 
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trations, begining with a 1:10,000 solution and in Teasing to a 1:50 


solution The milder solutions caused conjunctivitis, which increased 
in severity as the concentrations increased He produced corneal lesions 
with a 1:500 preparation. Stronger solutions produced more serious 
keratitie reactions. Estable concluded that emetine hydrochloride has 
a powertul and irritating local effect on the eves, that these reactions 
begin im the vascular and progress to the nonvascular structures and 
that the intensity and time of appearance of the irritating effect are 
related to the concentration of the solution and to the frequency of the 
application. Fontana, using solutions of 1 to 5 per cent, produced 
lesions ranging from diffuse nebular clouding to ulcerations. Most of 
the rabbit corneas reacted within forty-eight hours and returned t 
normal in about twelve days. Fontana stated the opinion that anaphy 
laxis played an important role 


REPORT OF A CASE 


I have had the opportunity of treating severe ulcerative keratitis with secondary 
glaucoma due to emetine hydrochloride 

A white man aged 47, a maker of medicinal tablets. was mixing a preparation 
t emetine hydrochloride and lactose on March 1, 1947. He was fully aware of the 
toxic qualities of emetine hydrochloride and wore a face mask. whic h, however, did 
not cover the eyes. That night he noted that his eves were painful and generally 
uncomtortable 


day he placed himself in the care of ar ophthalmologist. On 


The folle 
March © he requested me to accept his case. Examination of the right eye dis 
y of this eve was 20/20. The left 


eye presented moderate edema of the lids, photophobia and lacrimation. The cornea 


losed nothing pathologic, and the visual acu 


was almost entirely denuded of its epithelium except for an irregular ring 2 to 3 
mm. wide at the lumbus: there were numerous flat. gray keratic precipitates over 
the entire posterior surtace of the cornea, which was edematous with a brown gray, 


mcomplete, broad ring of infiltration in the stroma. The anterior chamber was 


deep, and the pupil was we with no pronounced changes in the structure 


of the irts. The lens appeared clear, as was the vitreous body. Details of the 
fundus could not be ascertained 
Treatment consisted of atropine cy« loplegia, hot applications every three hours 


wed by instillations of OS per cent tetracaine hydrochloride ointment, when 
necessary, to reheve 4 


use of an eye patch; rest in bed, and administration of 
codeme sulfate by mouth. General physical examination revealed nothing patho 
logic ; the urine was normal, and Kahn flocculation tests gave negative reactions. 
Healing was exceedingly slow, and the patient suffered intensely at intervals 
of three to four hours. Foreign protein therapy helped to relieve the pain and 
appeared to control the early involvement of the anterior chamber. On March 25 
he complained of a sharp pain in the left eye, which occurred during the night 
Examination disclosed an unusual phenomenon in the presence of an irregular, 
vertical subepithelial hematoma, measuring about 2 by 5 mm., located just temporal 
to the edge of the remaining ulcer The hematoma probably arose from new 
capillaries extending into the cornea at 2 o'clock While I was arranging for a 
photograph, the hematoma absorbed completely. 
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Hydrosulphosol® (a preparation of calcium polysulfide, containing small amounts 
of calcium sulfide, thiosulfate, pentathionate and other inorganic sulfur compounds), 
1: 40 in castor oil, was now used but it did not hurry the healing process, which 
was discouragingly slow 


A 


Fig. 1A, normal rabbit eye; B, rabbit eye showing reaction to emetine 
hydrochloride. 


About the middle of April, when the ulcer was almost healed, during continued 
use of cycloplegia and foreign protein therapy, the intraocular tension started a 
slow rise. A 10 per cent solution of phenylephrine hydrochloride (neo-synephrin® 
hydrochloride) instilled daily helped to control the tension for a few weeks, but this 
medication became ineffective and a paracentesis was performed. The resulting 
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improvement was most gratifying, objectively and subjectively The tenstwr 
remained normal thereafter, and the ulcer closed completely within two weeks after 


the paracentesns 


big. 2 Ileh magn atior { the cornea shown in figure 


By the end of September 447 visual acuity was 20/200 in t 


LASAY—COKNEAL RESPONSE TO EMETINE $1 


tundus reflex, and some retinal details could be seen; nothing pathologic in the 
fundus was noted 

The patient was last examined on Aug. 27, 1949. At that time the scar in the 
left cornea had taken on brown pigmentation superficially. The pigment appeared 
to consist of minute particles beneath the epithelium. Numerous empty capillaries 
could be seen, while a number filled with blood cells occupied the lower portion 
of the scar 

\ sample of the emetine-lactose mixture was secured and placed in the con 
yunctival sac of a rabbit. In about tyenty-four hours acute conjunctivitis and 
keratitis resulted. Both eyes were enucleated on the seventh day and sectioned 
under the supervision of Dr. J. Arnold de Veer, who submitted the following 
pathologic report 

‘Acute keratitis with superficial ulceration is present Some initis accompanies 
the process, Other parts of the eye show nothing except changes attributable 
to hyperemia” (figs. 1 and 2) 


It is readily seen that emetine is a dangerously toxic drug to ocular 
tussues when direct contact occurs. An adequate emergency plan of 
treatment should be kept in mind, as early elimination of the irritant is 
highly essential in order to safeguard vision. MclLaughlin* recom- 
mended debridement of the cornea after chemical burns to the eye 


EXPERIMENTAL DEBRIDEMEN1 
burst Series.—McLaughlin’s technic was applied in a series of 5 
rabbits, both corneas in each rabbit being dusted with pure emetine 
hydrochloride powder. The powder was allowed to remain in contact 
with the corneas for five, ten, fifteen, fifteen and tw enty minutes, respec- 


tively. Then the epithelial debridement of each cornea was acc mmplished 


lhe rabbits were observed at frequent intervals, and all survived except 


for the rabbit with the ten minute exposure; this animal died on the 
third day after exposure. A résumé of the progress in each rabbit 
follows 


Five Minute Exposure: Right eve Recovery was uneventful, with a faint 
residual central nebula, in seven days 

Left eve A large infected corneal ulcer was still active at the end of four 
teen days 


Ten Minute Exposure Right eye: The cornea was severely ulcerated when 


on the third postexposure day 
Left eve The cornea responded similarly to the cornea of the right eye 
Fifteen Minute Exposure (2 rabbits): Right eye: Recovery was uneventful, 
sith no corneal scars, in eight days 
Left eye The corneas became severely scarred and were not completely healed 
after twenty-one days 


IT'wenty Minute Exposure Right eye The cornea responded well and was 


healed, with a residual central nebula, within eight days 


Left eye Th nea became severely ulcerated, and when finally healed it 


was covered by a dense vascularized leukoma 
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CM the § rabbits If }, 4 corneas made satisfactor recoveries 
alter the débridement 


Second Series urther experiment idditional rabbits were 
exposed similarly t emetine hydrochloride powder. However 
im these rabbits the cornea of the right eve only was débrided, the 
cornea of the leit eve being left covered by the emetine powder. The 


maintained as with the 
the expiration of thirteen dav: 


same time intervals were preceding series \r 
all the corneas had heale j 


l over and were 
free of any stainir 


g witli fluores: ein \ résume t 
each rabbit follows 


ot the final results ir 


Five Minute Exp 


The leit eye had a iperior ma 


Ten Minute Exposure: The right 
left eye had a central macula of 4 mm 
Fifteen Minute Exposure (2 1 abbits ) 
same, with a generalized nebulous haze 
Twenty Minute Fxposure 


entire areas 


+} 


The second series of rabbit corneas re sponded poorly in general to 
the McLaughlin procedur However, the slightly better results in 


ot the débrided eves is ¢ vidence that there mav he merit the procedure 
\s has been noted earlier in this article 


emetine hydrochloride 
applied directly to the rabbit 


eye invariably caused a reaction, whict 
varied in severity with the concentration ot the chemical When the 
powder was applied, the rabbit cornea rea: ted violently 

It may be con lu led, therefore that the lébrid 


in some ot 


ement was of benefit 
f the eves « xposed to the emetine 


hydrochloride powder. One 
may be justified further in stating that such treatment in the human 


r-care that is possible, pr duce an evet 
percentage ot tavorahble 


results 


M MARY 

1. Attention is directed to the 
and emetine hydrochloride to the 
or instilled into the 


potential toxicitv of Ipecac 


powder 
> eye when these substances are dusted 
nyunctival sa 

2 \ case 1s reported I 


ustrating the severe pathologic change and 
¢ chemical can induce 


3. In accordance wit} 


great loss of vision ti 


McLaughlin's re« wimendation, 
Suggested as a therapeuti 


denudation is 
means to the production of a more atis- 
factory healing process 


Fox Medical Building (17) 


PE © right eye had a central macula of 3 mr Boi 
of 3 mm. and an inferior macula of 2 mn 
nad an it-shaped central macula The 
\ 4 were essentially the 
stroma 
neas had dense scars almost covering 
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THE 1 2000 FIELD IN CHIASMAL INTERFERENCE 


MAX CHAMLIN, MD 
AND 


LEO M. DAVIDOFF, MD 
NEW YORK 


QO' THE various levels in the visual pathways at which pathologic 
changes cause characteristic field defects, the chiasmal area is the 
one where field studies can give the most information as to the site and 
amount of interference. It is at this level, moreover, that electro- 
encephalography and neurologic examination may show very little 
Plain roentgenograms may or may not reveal changes in the sella turcica 
or the tuberculum sellae. Pneumoencephalography, while often infor- 
mative, is an uncomfortable, and sometimes even a hazardous, procedure 


It is certainly too drastic a procedure for frequent follow-up studies, nor 
would it show the small variations in chiasmal interference that visual 
fields reveal. The same is essentially true for arteriography. Ophthalmo- 


scopic study alone is an unreliable and inexact indicator of small varia 
tions in interference, because the pallor of optic nerve atrophy may 
be slow in developing, difficult to differentiate from physiologic temporal 
pallor and often out of all proportion to the actual amount of damage 
to the nerve fibers 

Visual acuity as measured on the Snellen chart is in itself a late 
index of involvement of the central field as compared with involvement 
of the more peripheral portion of the 1/2000 field, which lies somewhere 
between the 10 and the 25 degree arc. Changes in the periphery of this 
1/2000 field usually occur first and may continue to increase and spread 
toward the fixation area for a long time before actually interfering with 
fixation, on which Snellen visual acuity readings depend. Therefore, 
the visual field study is the most practical and reliable one in evaluating 
the extent of interference at the chiasm for purposes of roentgen treat- 
ment or surgical intervention. The field changes, whether increasing 
or decreasing, are used for diagnosis and prognosis, as well as indication 
tor further therapy. If, in the course of radiation therapy the visual 
fields show improvement or lack of further involvement, the treatments 
may be safely continued. On the other hand, a sudden over-all encroach- 
ment on the entire field following the early treatments may signify edema 
around the chiasm resulting from the therapy, and the radiotherapist 
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will usually stop or diminish the amount of treatment until the field 
returns to its previous status 
however, radiation therapy 


intervention resorted to 


If the field continues to decrease in size, 
may have to be interrupted and surgical 
These principles of treatment were desc ribed 
by Davidoff and Feiring It is obvious, therefore, that careful and 
frequent field studies must be made especially during the early course 


of therapy If postoperative radiation therapy is used, the visual fields 


are again used as a guide in treatment 


In addition t pituitary adenomas, causes of chiasmal interference for 
which such field studies are used are suprasellar meningioma ghoma of 


ne optic nerve, aneurysm of the circle of Willis. « ramopharyngioma and 
some rarer tumors. In all these conditions, the visual held studies will 
usually be the guiding index to the progress ot the lesion, increased or 


decreased interference being the indicator 


at 


From these tacts, one can appre: tate the umn ortance of precision and 


accurate detail in evaluation of the visual helds in chiasmal interference 


trom whatever cause 


\s far back as the end of the nineteenth century. Bierrum advocated 


the use of small visual angles in studving the fields of vision In 1915 
of 


Walker * recognized the importance using test objects of various 
sizes in evaluating bitemporal hermanopsia. At that time he stressed the 
importance of evaluating the degree of involvement in a defective field 
by finding out the size of test object which was still visible therein and 
thus he helped to lay the groundwork lor modern quantitative perimetry 
Whereas he stressed the size of the test object as the cete rinining tactor 
in the field to be involved sooner or later, we are concerned more 


definitely with the actual an degrees of field involved first and the 
ubsequent order of involveme nt 
Traquair * described the field changes in chiasmal interference as 
| heing one of two types, scotomatous and nonscotomatous In his 
) deseriptior t the so-called scoters atous type, he stressed the tact that 
even before a distinct scotoma is found next to the fixation area. the 
1/2000 field white. the periphery of whict reaches up to 10 de grees 
h some persons and as far 25 degrees in others, is likely to show a 
emporal :.° \s a itter tact, even in his description of the 
nonmscotomat type. he again stressed the earl appearance of changes 
vithin the 30 degree circle. which lies inet hevond the outer limits of 
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the 1/2000 field and, therefore, again mentioned this isopter as a choice 
one tor determination of early changes We are in agreement with 
both these observations and wish to enlarge on the value of the | 2000 


held as an aid in the study of chiasmal interference 


PRESENT INVESTI« THON 


Since there ts no recognized division where the “central” field ends 
ind the “peripheral” field begins, we preter to designate the area from 
10 to 25 degrees as the “intermediate” field and thus give a name to an 
area which seems to show so strikingly the effect of chiasmal interference 

In using the term the 1/2000 field, we always mean the 1/2000 field 

white The problem was approached from four aspects: (1) inci 
dence and time of involvement of the 1/2000 field as compared with 
these factors for other fields; (2) extent of involvement of the 1/2000 
held as compared with that of the peripheral field; (3) comparison of 


the 


th central visual acuity as measured on the Snellen chart as an indi 


2000) held witl fields for color: i4) comparison ot the 1/2000 teld 


cation of central involvement 


Each of these aspects will be discussed separately and illustrated 


with studies of the visual field in 22 cases. This series actually represents 
a small fraction of the many cases in which we have made similar 


observations 

Incidence and Time of Involvement of the 1/2000 Field in Re lation 
to Other Fields.—Since the peripheral field and the central field each 
represents a different part of the visual pathways, and all fibers represent 
ing both the peripheral and the central field pass through the chiasm 
any and all parts of the visual field are liable to involvement. It is proper, 
therefore, to examine both the peripheral and the central field 

In our experience, however, the 1/2000 field was always found to be 
involved at least as early as, and usualls before, the pe ripheral field 
(ten the 1/2000 field showed definite involvement when the peripheral 
feld was normal. This observation is not new and is in keeping with 
lraquair’s observation that the 1/2000 field showed the earliest changes 
in both the scotomatous and the nonscotomatous types of field defects of 
chiasmal interference his poimt is illustrated in cases 4, 5, 20 and 21 

e 1/2000 field involved earlier than the peripheral field in 

untreated patients, but when improvement had taken place, as with 
roentgen therapy or surgical intervention. whereas the peripheral field 
showed improvement, the 1/2000 field continued to present evidence of 
chiasmal interference. Such observations are illustrated in cases 4, 2) 
20, 17 and 22. With further improvement the 1/2000 fields also began 
to fill out, but only after the peripheral field had filled out first. This 
sequence is best illustrated in case 2? 


5. Traquair.* p. 211 
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In 1915 Walker * recognized the fact that the peripheral field was 
more hkely to recover first, whereas the field “in and around the region 
of the caecocentral area [was] decidedly backward in repair.” Actually, 
this field “im and around the caecocentral area” lies in the temporal, or 
most vulnerable, portion of the intermediate field Therefore, the 
1/2000 field is the first to go with chiasmal interference and the last 
to return with successful therapy. Since it is the first to be affected 


one can see how easily an early bitemporal hemianopsia may be over- 


L 90° 


clatwon of crossed and uncrossed fiber 
: Sagittal section thr h the chiasm, a: 
sentation m the 
nting the field peripheral he 25 de 
ting the eid peripheral to the degree 
wcular fibers, representing the field trom 
fibers representing the intermediate 


r, and post the posterior, edge of 


looked if only the peripheral fields are hed, and valuable time be lost 
In treatment 


Extent of Involvement of the 1/2000 Field as Compared with the 
Peripheral Field.\n all cases of chiasmal interference. with or without 
was involved, the 1/2000 field was 


treatment, when the peripheral fiel 
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A (case 1), suprasellar meningioma in a woman aged 55. She had had 
several operations in the past few years, with complete loss of vision in the right 
eye, and had been last seen by us in 1933. She returned in March 1949, complaining 
blurring of vision is left eye 

peripheral field for 250 white on March 10, 1949, with visual acuity 20/30 
1/2000 field on March 16 peripheral field for 2/250 white, with no change 
in visual acuity, on April 14; 4, 1/2000 field on April 14. While the final field is 
perhaps a little better below and nasally. there is definite temporal loss with 
nemianoptic teatures, indicating active chiasma! interference 


B (case 


2), chromophobic adenoma of the pituitary gland in a man aged SO, who 
had been operated on a number of years before } 


Vision in the right eye was com 
pletely gone. He returned because vision in the left eye was failing 

1, peripheral field for 5/250 white, showing retention of some temporal field 
and of a nasal field, with visual acuity 15 100; 2, 1/2000 showing complete 


temporal hemianopsia and beginning loss of the lower nasal quadrant, as well as 
involvement of the macular area to account for the loss of central vision 
C (case 3), chromopheobic adenoma of the pituitary gland in a man aged 50 
who was being treated with radiation therapy only 

1, 1/2000 field at onset of therapy. The right nasal held is definitely smaller 
than the left. 2, 1/2000 field after three treatments. The filling out of the right 
nasal field is significant of improvement in this area 

Visual acuity remained 20/20 thre ughout all these tests owmg to the sparing of 
the macular area, even temporally. One can see that central vision alone, as 
measured on the Snellen chart, would fail to show the grave encroachment on 
central vision in a case such as this 


+ 
— 
: 
NY, 
fer \ A + x 
; 
i 
4 
| 
4 
4 
ree 
tac at 


58 


always involved at least as n 1s relation ts 
illustrated in cases 6, 7, 14, 1! and 4ten, while the peripheral 
held showed no contractions, the depression 
the upper temporal portion with hanges 
are observed in cases 1. 5. 8. 9 


Otten, when the peripheral fic 


hetuanopsia, the 1/2000 fie Id emanot 


‘ven involvement o 


f involvement of t 


recordes 
upper tempor defect in t 


Ippet temporal helds «hoy 


s cited, it will be seen that the 1/2000 field is alwavs 


as the peripheral field, and usually more 


con 1/2000 Field with Fields for Color Ve have found 
color to bring out qualitative differences within a given area 
ot relatively defective central held 
1 


a usetul 


-000 field is present nasally, the patient may readily 
volunteer that the § 


mm, red test object looks orange in the lower nasal 


be 
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portion and a deeper red in the upper nasal portion. Such readings 


are best within the 5 to 10 degree arc, readings farther out being rather 
poor tor 5 2000 red 

However, if one relies on the red test object to demonstrate the 

extent of a particular tsepter, certain technical difficulties arise 

he 5/2000 sed stimulus may normally be recognized as “red” 

10 degrees, or in our experience more usually at 5 or 7 degrees, the 


gmition of the color is preceded by the awareness of a sphere as 


Fig. 4 (case 5).—Chromophobic adenoma in a woman aged 50 who had been 
given radiation therapy only 

1, 1/2000 fields on March 1, 1948, showing temporal loss in the right eye and 
loss in the left eye. The macula was encroached on in both eyes, with reduction of 
vision to 15/30— 4 in the right eye and to 15/30 + 3 in the left eye. 2, peripheral 
fields for 3/330 white on March & showing only a single questionable level differ- 
ence. 3, 1/2000 fields one week after radiation therapy was started. There is 
definite filling out of the lost temporal field with clearing of the macular areas and 
resultant improvement in central vision to 15/30 4- 3 in the right eye and 15/20 + 3 
im the left eye. 4, peripheral fields for 2/250 white on April 3, which are not 
especially remarkable. 5, 1/2000 fields on April 10, after six weeks of therapy, 
showing almost complete filling out of the fields of the left eye and notable improve- 
ment in the field of the right eye. Visual acuity was 15/20—4 in the right eye and 
15/15—4 in the left eye. The visual acuity of the two eyes parallels the clearing of 
the macular areas in the 1/2000 field 
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I, peri hite, showing bitemporal hemianopsia. Visual 

eye and 15/20 in the left eve 1/2000 fields 

in the left eye near the vertical meridian. It is likely 


severe involvement of the macular area is an error, the visual 


good 


acuity was 
Ivement 


mu 
mophobs tuitary gland in a woman aged 35 


Viclence 


¢ patient had had several 


was receiving therapy 


white on Sept. 22, 1947 


Vision was 15/70 in 
»wing involvement of the nasal fields 
and mua pr | fields for 2/250 white on March 6, 1948. Vision 
was | yu ' am im the left eye. The remaining temporal 
held im the ri ud disappeared. 4, 1/2000 fields on March 6, 1948 While 
the remaining na ; tl smaller in over-all area than on Septem- 
ber 22, the w nvol mus accounts for the improvement 
m central visual t r} ; eye shows a definite diminution in the size of 
the remains asal field | but only a slight loss of visual acuity, since 


Gegree area, not immediately around the point of 
fixation. This case illustrates the inadequacy 


# visual acuity (Snellen) alone as 
an index of involvernent of the central field 
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Fig. 6— A (case 8), visual fields of elderly winte man with long-standing 
acromegaly tor which he had received radiation therapy 

], peripheral fields for 3/330 white, which are not remarkable. 2, 1/2000 helds 
showing involvement in the left eye with loss im the upper temporal field and 
hemianoptic features. The proximity of the lost area to the point of fixation, with 
relative encroachment, probably accounts for the loss of vision in the left eye, which 
was 15/15 in the right eye and 15/20 in the left ey 

B (case 9), tumor of the pituitary gland in a wh woman aged 27, for which 
she was receiving radiation therapy. Vision was 20-2 m the right eye and 


15/15—2 in the left eye 

1, peripheral fields for 3/330 white, showing slight upper temporal depression 
in the right eye. 2, 1/2000 fields, showing bitemporal involvement with hemianoptic 
features. The greater proximity of encroachment on the fixation area in the right 
eve may account for the slight difference of visual acuity in the two eyes 

C (case 10), chromophobic adenoma in a white woman aged 39, for which she 
was receiving radiation therapy 

1, peripheral fields for 3/330 white, which are a little small but show no hemian 
optic features. Vision was 20/20 in the right eye and 20/302 in the left cye 
2, 1/2000 field, showing marked bitemporal hemianoptic involvement. Note the 
greater encroachment on the fixation area in the left eye, thus accounting for the 
slightly decreased central visual acuity. 

D (case 11), history of radiation therapy in a man with chromophobic adenoma 

1, peripheral fields for 3/330 white. Vision was 15/15 ineacheye. 2, 1/2000 fields 
showing residual effect in the left eye, not elicited in study of the peripheral fields. 
The complete sparing of the macular areas accounts for the normal central visual 
acuity. 
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white ! helds are a little small, but the only 
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lds taken at the same time as 


vs a depression in the upper temporal 


for 1/4340 
interteremee ts 
ant ett 1/2000 te 
2/200 held in the left eye shows complete 


nasal field 


sta with involvement of the 
white test object was used here because the patient showed 
recognition of the 1/2000 test While the visual angle 
used to goxl advantage im certain cases 

had been operated on for 
Vision 


2 
w object 
may be 

of a white man aged 32 who 
ma ami was receiving postoperative roentgen therapy. 
20 im the left eve 
1, peripheral field for 1/330 white, showing loss in the upper temporal field. 
2, 1/2000 field, showing the greater involvement of the entire temporal field. The 
sparing of the macular area accounts for the good central visual acuity 

E (case 16), chromophobic adenoma in a man given roentgen therapy. 

1, peripheral field for 1/330, which is small but shows no features of chiasma! 
interference. Vision was 15/15 im the right eye and nil in the left eye. 2, 1/2000 


field, showing pronounced temporal loss with hemianoptic features 


was mil the 
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tar out as 15 or 20 degrees, although at this are the patient cannot tell 
the color very well. As the test object is brought in centrally, the 
patient will first call it white, then yellow, then orange and then a 


light red (at 5 to 10 degrees), but it will often not be recognized as bright 


red until it is brought within the 5 degree arc These transitions of 
visualization are not sudden. Rather, there is a gradual change from 
one color to the other, and the patient will often be at a loss to give 
the exact point at which he really sees the object as true red sesides, 
he will find it most difficult to use a single standard scale as a guide to 
what he calls “red” in the various meridians. The result will often be a 
very irregular field for a normal subject We have, therefore, found 


the extent of the field for red a poor criterion to use for follow up stud 


Fig. 8 (case 17 Suprasellar cyst, probably craniopharyngioma, in a white 
woman aged 27 
1, preoperative peripheral fields for 1/330 white, showing bitemporal hemian- 
optic defects. Vision was 15/100 in the right eye and 15/15 in the left eve 
¢, preoperative fields, for 1/2000 white, showing much more extensive involvement 
3, postoperative peripheral fields (three months) for 1/330 white, showing practi 
cally normal fields. 4, postoperative fields for 1/2000 white showing tremendous 
filing out, with persistence of the depression in the upper temporal! quadrant in both 
eyes, with slight hemianoptic level differences and return of vision to 15/15 


and comparison. Traquair also stated that in the earliest stages of the 
scotomatous type of defect there may be a slight upper temporal slant 
for 1/2000 white, while color perception at this time is merely dimmed.‘ 
Even in his discussion of the nonscotomatous type of defect, he stated that 
whereas the 1/2000 white will show an upper temporal depression, it 
may or may not be possible to elicit corresponding changes for color 
with certainty.* 
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In the periphery of the field. we have found the red test object 
even more uncertain and, therefore, even les 


useful Evans* also 
found color fields unsu 


itable for clinical work because of the inac 
of normal standards as to extent of field, ti 
complete understanding of 
cited the views 


lequacy 
¢ lack of exact tints and in 
the normal mechanism of color vision. He 
of Lloyd, Traquair, Peter and Foster, all of wi 


nom 
were in general agreement as to the superiority of white test objects 


With the 1/2000 field. while there may be slight variations in the arc 
where the patient recognizes the test object, these vari ations are rarele 
more than | to 2 degrees, in contrast to the wide range found with the 


uncertain interpretation of colors 


Fig 9 { (case 18 history of to chromophobic adenoma 
two years in a woman aged 45 


pheral fhelds for ny 
40 im the right eye and 15/20 in the left 


extensive involvement, the 


white, showing bitemporal | enuanoptic defects 


eve 1/200 helds 
greater involvement in the right eye 
the poorer vision in that eve good 
seems inconsistent with the involvement 


However, the relatively 
great extent of macular 
at this was due to an error in techni 


case 19), mass lesion (probably metastatic) in the chiasmal area of an 
trial 


pheral fields for 5/330 white, which are completely normal. Vision 
was 15/70 in the right eye and 15/200 in the left eye. 2, 1/2000 fields, showing com- 
piete bitemporal hemiam psia, the invelvement of the fixation area accounting for 


th luminution in central visual acutty 


© 


For all these reasons, we feel that the test with 1/2000 white is 
much more accurate and satisfactory 


for evaluation and comparison of 


6. Ewans, N Introduction to Clinical Scotometry, New 


Haven, Conn 
Yale University Press, 1938 pp. 219-223 
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the visual fields in cases of chiasmal interference than is the test with 
colored objects. 

Moreover, even the qualitative differences of shades of red can be 
brought out with the 1/2000 white stimulus by the “rapid comparisons” 
method," that is, by alternating rapidly the test object between the two 
areas of the field, when the patient will often say that it is clearer in one 
place than the other 

Comparison of the 1/2000 Field with Central Visual Acuity (Snellen) 
as Index of Interference.—Normal central visual acuity as measured 
on the Snellen chart is a function of the most central portion of the field, 


Fig. 10 (case 20).—Suprasellar meningioma in a woman aged 40. At the time 
of operation, the left eye had been completely blind for one year, and vision in the 
right eye was becoming blurred. 

1, preoperative field for 5/330 white (vision 15/30); 2, preoperative field for 
1/330 white; 3, preoperative field for 1/2000 white; 4, postoperative field for 
3/330 white (vision 15/20); 5, postoperative field for 1/330 white; 6, postoper- 
ative field for 1/2000 white 

In this case, while the peripheral fields showed definite improvement, the 
1/2000 field continued to show the temporal hemianopsia. 


in our opinion, probably within the 1 degree zone, or even more 
centrally. Therefore, a patient may continue to read 20/20 even though 
the 1/2000 field may be contracted to within the 1 degree arc or less 


7. Chamlin, M.: Papilledema and Papillitis, Am. ]. Ophth. 30:741-747 (June) 
1947. 
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letter that the E falls into his upper nasal field. Once such fixation ts 
made, the patient may be able to read even 20/200, or perhaps even 


20/70 if the immediate paracentral field is intact nasally [heretore 
it is evident that such readings are too often the result of forturtous 
gazing on the part of the patient and cannot easily be rehed on as an 
index of interference with the visual pathways for comparison from 


time to time. On the other hand, the 1/2000 field will be found to be 


mit 


much more constant mm cases with such central involvement, even when 
fixation 1s a little difficult. Eccentricity of fixation may displace the 
1/2000 field itly, but will usually give a held of fairly uniform size 


on repeated examination For the reasons mentioned, the extent and 


pronounced 

10/200 

ition therapy. The fel fairly full 
5/15-—3 in the left eve, 3 2000 felds 
In showing residual temporal hemianoptic defect 
Ane) fhelds im lune 1949. No treatment was given between 
1949, but the 1/2000 helds, which m the left ewe had « 


the right eve 


a4 ti 


on 


marked temporal hemianoptic detect, had gradually filled out 


limits, but much more slowly than peripheral fields, which 
ormal in April 1948 


contour of the 1/2000 field are more constant and a better index of 
the status of the central field than is the visual acuity (Snellen) 

\s a check on one’s observations, increase or decrease in visual 
acuity should be accompanied with a corresponding change in the central 
field. Walker * made this point clear and warned against the recording 
of a normal field reaching into the fixation area when vision is down 
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approximately to 3/200. We feel that a much smaller loss than this, 
for example, one of from 20/20 to 20/40. or even to 20/30, should be 
demonstrable by changes in the central held near the fixation area 
It is well to emphasize this point in view of the frequency with which one 


sees Feports of severe changes in visual acuity with no changes in visual 


fields. Such reports are paradoxic and indicate incomplete study of the 
central field. As a matter of fact, the } 2000 field should give a definite 
clue to the central visual! acuity | Snellen) ; and when there is a difference 
in the acuity of two eves which had equal vision before. the 
better vision shows a better 1/2000 field at the fixation area This 
point is demonstrated in cases 4, 7, & 10 14, 17 and 18 In these 
cases, one can see that when visual acuity (Snellen) is better in one 
eve than in the other. the better eve shows a 1 2000 field with less 
involvement of the fixation area 


one wit! 


In some cases, while the fixation area is 


apparently spared for 1/2000 white, there is. nevertheless, loss of central 


visual acuity. This may be due to a relative defect encroa hing on the 


fixation area which is not picked up by the examiner, but requiring a 
smaller test object to be demonstrated, or it 


stancy in fixation 


may be due to an incon 


In any event, central visual acuity as measured on the Snellen chart 


may be considered a rather late index of involvement of the central 
held and is preceded by much change in the 
more peripheral part of the 1/2000 field 


precede any subjective complaints and should be demonstrated and 


used to advantage for proper treatment, instead of waiting for involve 


intermediate field. or 


Such early changes long 


ment of the fixation area 


COMMENT 


The frequency and extent of involvement of the 1/2000 field could 


probably he explained much better if one had more information on the 


exact distribution of the fibers in the optic chiasm. While Wilbrand 
ind Saenger, Henschen and Roenne have described the distribution of 
g 


macular fibers in the posterior chiasmal area, the explanation is not 
entirely clear. Even if their d 


Geseriptions are accurate, one would stil] 
tind difficulty in locating the fibers that conve 
mtermediate, or 1/2000 tsopter, that 


hetween 10 and 25 degrees 


v the sensations from the 
is, that portion of the field lying 
These fibers really represent perimacular 
retina rather than the macula, and it is they that show the earliest and 
most significant changes in chiasmal interference 

It is reasonable that these fibers occupy an anatomic position in 
the chiasm which makes them most vulnerable to mass pressure from 
below. Since the crossed fibers are usually the ones to he affected first. 
and the macular fibers occupy the posterior edge of the chiasm,* it may 
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be that the fibers representing this intermediate field (10 to 25 degrees) 
occupy the ventral surface of the chiasm, with the posterior third just in 
tront of the crossed macular fibers representing the inner 10 degrees of 
tield and the crossing macular fibers forming the posterior end of the 


chasm. In ths scheme, the peripheral fibers would occupy the dorsal 
aspect of the chiasm (fig. 1). 

Such distribution of fibers in the ventral portion of the chiasm would 
account for the early involvement of the intermediate, or 1/2000, field 
rherefore, as the mass extended upward, it would involve fibers repre 
senting more peripheral parts of the field, thus causing the “non 
scotomatous” field defect. If it spread posteriorly, it would involve the 
crossing macular fibers at the posterior edge, thus accounting for the 
scotomatous type ot field defects. On the basis of such a concept, 
therefore, a mass coming from below as a rather pedunculated growth 
and extending directly upward would cause a defect in the 1/2000 
held, followed by a peripheral defect, but with preservation of central 
visual acuity. On the other hand, if the lesion developed a wide base 
and spread posteriorly, the involvement of intermediate field would be 
iollowed by involvement of the inner 10 degrees; and, finally, by 
encroachment on the crossing macular fibers, at the posterior edge, 
central vision (Snellen) would be affected, thus giving the so-called 
scotomatous type of defect, while the periphery might still be normal 
\nother factor that might be involved here is the so-called prefixation 
or postfixation of the chiasm, so that a prefixed chiasm would be more 
likely to mvolve the central field and a postfixed chiasm the peripheral 
field. However, the mtermediate field would still be the first to be 
involved 

a concept of distribution of fibers would also account for 

Thus, as the 

mass diminished in size, as a result either of surgical intervention or of 
roentgen therapy, the upper fibers, representing the peripheral field, would 
be relieved of pressure first, with the earlier return of peripheral vision 
Furthermore, as the “spread” of mass pressure diminished from the pos 


terior edge, the central visual acuity would return. The field from 10 to 25 


degrees, however, having been exposed to pressure the longest, would 
continue to show signs of chiasmal interference the longest, even though 


and 
“qualitative differences” of temporal hemianopsia. These theoretic con- 


these signs might be minimal,’ such as the “level differences 


cepts agree closely with the clinical observation that this intermediate 
field does actually show temporal hemianoptic features longest, and 
often permanently. Furthermore, such a mechanical concept would do 
away with the rather illogical theory of greater vulnerability of certain 


9. Chamlin, M.: Minimal Defects in Visual Field Studies, Arch. Ophth. 42: 
126-139 (Aug.) 1949. 


| 
| 
| 
: 
| 
4 
| 
i 
- 
is i 


{RCHIWVES M IPH THALMOLOGY 


fibers, even though more ce eply situated, in a nerve on which pressure ts 


heing exerted from the outside, whereas the outer fibers are not affected 


so much 


While the theory of greater vulnerability or selectivity of the macular 


hhers ts plausible in relation to inflamunations of intoxications, such as 


optic and retrobulbar neuritis and toxic amblyopia 


is difficult t 


conceive of a mass pressing on the chiasm with effect the 


immediate fibers but with more effect on the inner ones Therefore, by 
this mechanical logic and the «| * of clinical involvement 
that the fibers representing the imtermediate field occupy the 
surlace asm, with the inner 10 degrees represented by 


the posterior ; hi ventral surtace ust in tron 
macular fiber In posterior edge 
These concepts offered as a re sonable explanat 
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RETINOBLASTOMA 
Analysis of Seventeen Autop 


GEORGE R. MERRIAM Jr, MD. 
NEW YORK 


URING the past eighteen years, 17 autopsy reports on histologically 


proved cases of retinoblastoma have been collected in the institutions 
mentioned. Ten of the postmortem examinations were performed in the 
Memorial Hospital; 6 in the Presbyterian Hospital, New York, and 1 
in the Children’s Hospital, Philadelphia. Since this number constitutes 
an unusually large single series of autopsies in such cases, it was felt 
that an analysis would be of interest. Rados* stated that approximately 
1,000 cases of retinoblastoma have been reported. In the review of the 
literature by Wintersteiner,’ in 1897, and that of Wilson and Thomson,* 
in 1900, 61 autopsies were reported. Since 1900, approximately 24 addi- 
honal cases with necropsy have been recorded, These figures indicate 
that postmortem studies are made in less than 10 per cent of the cases of 
death from retinoblastoma. Many of the autopsies are incomplete, and it 
is understandable that misconceptions have arisen regarding the extent 
and locations of metastases in this disease. The term retinoblastoma is 
used in this paper, since this is the one now generally accepted in the 
United States 

GENERAL STATISTICS 

Incidence The incidence of retinoblastoma in cases of general 
ophthalmic diseases ts variously estimated as between 0.001 and 0.053 
per cent. Adam,* working in the university clinic in Berlin, found in the 


This work has been supported by donations from the Blind Service Association 
Chicago 

From the Institute of Ophthalmology of the Presbyterian Hospital of the City 
ot New York; the Department of Ophthalmology of the Columbia University Col 
lege of Physicians and Surgeons, and the Head and Neck Service of the Memorial 
Hospital for the Treatment of Cancer and Allied Diseases 
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3. Wilson, F. M.. and Thomson. F. S Cases of Glioma Retinae and Brain 
Metastases, with Autopsy and Review of Literature, Arch. Ophth. 29:91-100, 
1900 

4. Adam, ‘ Mtatistisches, klinisches und anatomisches ther das Glioma 
retinae, Ztschr. f. Augenh. 28:330-350, 1911 
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period trom 1890 to 1909, 47 cases of retinoblastoma among 275,000 
cases of diseases of the eye, i.e. 1 in 5,832. or 0.01 per cent. Berris- 
tord’s* figures showed | case in 96,144 cases of diseases of the eve 
0.001 per cent); Jaffe,* 1 in 10,000 (0.01 per cent) ; Thompson,’ 13 in 
24,500 cases (0.053 per cent), and Sisson,” 203 in 498.057 cases (0.04 
per cent), while Krauss and ( roldberg . reported 1 case of retinoblastom: 
in 5,000 cases O02 per cent) at the Wills Hospital and 1 in 3 
cases (O.03 per cent) at St Christopher's Hospital for Children 


Few statistics are available on the inc idence of this disease it 


i 
32 


Negroes. Cohen,'* citing Calhoun," gave an incidence of 1 in 49.036 
cases (0.002 per cent) at the Grady Memorial Hospital, Atlanta, Ga 
Since the Institute of Ophthalmology opened, there have been 31,546 
admissions, of which 2 have been of Negroes with retinoblastoma, or 
per cent 

Age.—By far the largest number of patients with retinoblastoma are 
seen by the third year of life, according to most statistics Wintersteiner,’ 
in a series of 46/7 patients, reported that 56.7 per cent were seen by the 
end of the second vear, 74.5 per cent by the end of the third vear and 
87.8 per cent by the end of the fourth vear rhe oldest patient ix 
this series was 16 years of age 

terrisford * stated the belief that most cases are seen in patients 
under 2 years of age. Of the 142 cases reported from Moorfields by 
Lawford and Collins Marshall ** and Owen,'* 56 occurred before the 
thirteenth month and 26 during the second year. or 57.7 per cent in the 
first two years of hfe. In Adam's * series of patients, 93.6 per cent were 


under 4 years of age, and the oldest was 11 vears. with an average age 


/ 


vears. Thoeny '* listed 80 per cent of cases as occurring before 


Berrisford, P. D Statistical Notes on Glioma Retinae, with a Report or 
41 Cases (from Moorfields), Roy. London Ophtl Hosp. Rep. 20:296-331. 191¢ 
6. Jaffe, M Retinoblastoma: Report of a Case with Complete Observations 


it Autopsy, Arch Ophth. 129:319-324 (Sept.) 1934 
Thompson, I. I Glioma of the Retina, J. A. M. A. $:4628-4632 (Sept. 17 


& Sisson, E. O Glioma of the Retina, Ophth Rec. 18:156-142. 1906 
? Krauss, F., and Goldberg, H. G Glioma Retinae: Clinical and Histologi 
cal Report of a Case, Ann. Ophth. 14:628-4633. 1905 
0. Cohen, M Unrecognized Retinoblastoma and Pseudoretinoblastoma, Arch 
Ophth. @: 368.373 (Sept.) 1940 
11. Cathoun, E. P., cited by Cohen? 
2. Lawford, J. B., and Collins. E. T Notes on Glioma Retinae, with a Report 
| 60 Cases, Roy. London Ophth. Hosp. Rep. 18:12-37 1890 

13. Marshall, C. D Notes on Glioma Retinae, Roy. London Ophth. Hosp 
Rep. 14:456-477, 1897 


14. Owen, S. A.: Glioma Retinae, Roy. London Ophth. Hosp. Rep. 16: 323-30, 


Thoeny, O. W Retinal Glioma, Southwestern Med. 28:119-120. 1939 
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the end of the third year, and Knapp “* stated that 94 per cent occur 
before the age of 4 years. Verhoeff*’ reported a case of retinoblastoma, 
verified microscopically, in a man aged 48. 


Sex.—-There appears to be no particular predilection for persons of 
either sex. Individual reports may show a predominance of cases in one 


Taste 1.—Distribution of Cases of Retinoblastoma According to Sex 


Author Male Femaie Unknown Total 


Hirsehberg, J.: Der Markschwamm der Netz 
haut, Berlin, August Hirsehwald, 

Vetach, t Arch. Ophth. 123: 43-43, 

von Lukowlez, M Beltrag zur Progneostik 
des glioma retinae, Insug. Dissert.. Halle, 

Knapp 

Lawford and Collins '* 

Marshal) 

Wintersteiner * 

Owen ** 

Adam * 

Davenport, R. ¢ Brit. J. Ophth, 1012 474 
478, 1996 


Present series 


Totals 


Taste 2.—Distribution of 759 Cases of Retinoblastoma According to Laterality 
y 


Authority Bilateral Unilateral Total Pereentage 
(bilateral) 


Lawtord and Collins * 12 214 

(omitting 
Probable cases) 

Marshal! '* 12 5 
(ineludes | 
unknewn) 

Wintersteiner * 

Hirschberg, J Der Markechwamm der 

Netzhaut, Berlin, August Hirsehwald, law 
Vetech, Arch. Ophth., 12: 
Devenport, R. ¢ Brit. J. Ophth. 10: 


Brit. J, Ophth., 37: 


Present series 


Totals 


or the other sex, but the combined reported statistics show only a slight 


preponderance of males (50.5 to 45.9 per cent). Table 1 is a compilation 
showing the sex incidence in 850 cases. 


16. Knapp, A.: Bilateral Glioma: Report of Case Unsuccessfully Treated with 
Radium, Arch. Ophth. 49:575-584, 1920, 

17. Verhoeff, F. H.: Retinoblastoma - Report of a Case in a Man Aged 48 
Arch. Ophth. 2:643-650 (Dec.) 1929 
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Eye Involved.—The two eyes are involved about equally. The chief 
difference of opinion is concerned with the relation of unilateral to 
Inlateral occurrence. © 759 reported cases, the tumor was bilateral in 
210 cases, or 27.6 per cent. Of the 72 cases seen in this institution. the 
tumor was bilateral in 56, or 77.7 per cent. This is the highest figure 
reported, and it is undoubtedly due to the special program of treatment 
by radiation and surgery '* in these cases of bilateral retinoblastoma 

Table 2 lists the larger reported series according to distribution of 


umilateral and Inlateral cases 


Al 


TOPSY SERIES 


( the 17 cases comprising the autopsy series, 10 were of males and 
7 of females. The right eve was involved in 9 cases; the left, in 3, and 
in > the tumor was bilateral. The average age of the patient when first 
seen was 2 years 11 months, the youngest patient being 9 months and 
the oldest 11 years Che average age at the onset of symptoms was 
1 vear 5 months. The average time of onset of the recurrence after the 
completion of treatment was three and one-half months. The average 
time of recurrence trom the onset of syinptoms was approximately two 
years and one month. The average time of death after the completion of 
treatment was seven months, the shortest being two months and the 
longest sixteen months Fifteen of the patients were ot the white race 


and 2 were Negroes 


Roentgenologic Findings \t the present time, in practically all 
cases, routine roentgenograms of the orbit and skull are taken These 
are taken with the use of anesthesia if this is necessitated by the patient's 
ugre The films are examined especially for the presence or absence of 
calerum in the tumor, changes in the optic foramens or orbital walls and 
‘tgnis of mereased intracranial pressure. Pfeiffer reported the diag- 
nostic value of the presence of calcium, stating that in approximately 
75 per cent of cases there is roentgenologic evidence of calcification in 
the tumer. In the present series, which be gan in 1929, roentgenograms 
vere taken m only & of the 1 


7 cases Roentgenographic studies were 
mutted im the earlier cases, since their diagnostic value was not appre 


crated until later. In 4 of these & cases the preoperative films showed 


and Martin, Preatment of 


Bilateral Retinol ast 


An 32:2 


Surgery: Report on 15-Year Results, 


Pteffier, R. I Roentgenographic Diagnosis of Retinoblastoma Arch 
O3:811-821 
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In 1 case the right optic foramen was enlarged, but the left was 
normal. Autopsy revealed that the tumor had spread posteriorly along 
the right optic nerve, involved the chiasm and continued into the left 
optic nerve. In 3 other cases the optic foramens appeared normal roent- 
genographically ; yet in each the optic nerve was involved at this level. 
Van der Hoeve,”* in 1925, first described the enlargement of the foramen 
accompanying the invasion of the optic nerve and verified the roent 
genologic findings by subsequent pathologic study. However, he seemed 
erroneously to have assumed that absence of roentgenographic signs 1s 
indicative of an uninvolved nerve, for he stated that in the last 3 cases 
of bilateral retinoblastoma which he had seen the optic foramens were 
normal, and in accordance with this the children had had no symptoms 
of intracranial involvement. Stubl,** in 1931, reported a case, confirmed 
at operation, with intracranial spread along the optic nerve in which the 
roentgenograms showed, in addition to signs of increased intracranial 
pressure, unilateral enlargement of the optic canal 

In all suspected cases of retinoblastoma roentgenographic studies 
should certainly be made, but the absence of roentgenologic changes 
should not produce a false sense of security. The absence of calcium in 
the tumor does not exclude this type of neoplasm, nor does the absence 
of bony changes in the orbit and/or optic foramen preclude invasion of 
the bone or involvement of the posterior part of the nerve. Early 
invasion of bone does not reveal itself roentgenologically, and dissemi- 
nation along the optic nerve may be widespread without ever having 
enlarged the optic nerve to the point of producing an increase in size 
of the canal. 


Treatment.—The manner in which the 17 patients were treated 1s of 
interest, and, as would be anticipated in the case of a malignant neo- 
plasm, the methods were numerous. They were as follows: 


No. of Case« 

Enucleation 
Irradiation followed by enucleation 
Enucleation followed by irradiation 
Enucleation (one eye); exenteration (other eye) 
Enucleation (one eye); irradiation (other eye) 
Enucleation followed by exenteration (one eye) and irradiation 

(other eye) 
Enucleation, exenteration, irradiation (one eye) 


Total 17 


20. van der Hoeve, J Glioma Retinae, Trans. Ophth. Soc. 48(1):254-266 
1925 


21. Stuhl, L.: Canal optique dilaté au cours d'un gliome de la rétine propagé 
au chiasma, Bull. et mém. Soc. de radiol. méd. de France 19:30-31, 1931 
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Location of Recurrence.—In the majority of cases the recurrence 
was first observed locally in the orbit, and the full extent of the disease 
was not appreciated until autopsy. This was the situation in 10 cases. 
In 3 others there was evidence of recurrent disease intracranially 
In another 3 cases there was no recurrent disease in the orbit, but the 
first manifestation of a recurrence was a distant metastasis. In 1 case 
evidence of renewed activity of the tumor appeared in the fellow eye 

Manifestations-—Symptoms are understandably lacking in these 
young patients, since their age precludes an appreciation of their disease. 
Only 1 complained of pain, and this was due to the glaucoma produced 
by the tumor. Thus, pain, as in other forms of carcinoma, 1s not a 
frequent presenting symptom, The signs first noted by the parents were 
somewhat varied but can be classified under several general heads 
These signs and their frequency are as follows 

No. of Cases 


Whitish or yellowish reflex in the pupillary area . 14 
Poor vision 


Redness of the globe 5 
Enlargement of the globe 3 
Squint 
Divergent 1 
Convergent l 
Head tlt.. 
Dilatation of the pupil 1 


Analysis of Autopsy Findings.—This analysis had certain objectives, 
the more important of which are as follows: (1) determination of the 
actual sites of metastatic spread and their relative frequency ; (2) deter- 
mination of the method of spread to the various sites; (3) estimation, as 
nearly as possible, of the probable cause of death, and (4) classification 
of the cases according to the areas involved 

In table 3 are listed the sites of metastasis. 


SITES OF METASTASIS 


Intracranial Cavity and Skull.—Analysis of these cases reveals some 


form of intracranial metastasis in 16, or 94.1 per cent. In 9 instances 
the dissemination occurred along the optic nerve; in 2 the intracranial 
cavity was invaded from the nose through the cribriform plate; in 4 the 
invasion was from the metastases of the skull, and in | instance the route 
of invasion is not apparent from the autopsy syllabus. In 9 cases, or 
52.9 per cent, the leptomeninges and subarachnoid space were involved. 
In 7 of these 9 cases the invasion occurred from the affected optic nerve 
and chiasm. The meningeal involvement was diffuse, and the overlying 
dura was unaffected. In 1 case the invasion occurred when the disease 
in the nasal cavity eroded through the cribriform plate. The tumor 
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spread diffusely through the subarachnoid space. In 1 instance the 
meninges were involved locally by direct spread from metastatic areas 
in the calvaria. In 9 cases, or 52.9 per cent, there were metastatic areas in 
the bones of the skull. The inner surface of the calvaria was eroded 
in only 3 of these cases. In 2 of these 3 cases the dura alone was 


Taste 3.— Sites of Metastasis of Retinoblastoma in 17 Cases 


Site No. of Cases Site 
Bones around orbit (6) Spinal cord (4) 
Frontal Epidural 
Zygoma Dure 
i Pia 


Cord 
Peripheral nerve roots 
Cauda equina 
Invasion of the nose ( Skull bones (9) 
Frontal 
Mandible (1 bilateral) Temporal 
Simuses (3) Parietal 
Ethmoid 3 (2 bilateral) Critriform plate. 
Sphenoid 1 Unspeci fled 
Oral cavity (2) Distant bones (9) 


3 
Lymph nodes (*) 7 (6 bilateral) 
Submaxillary | Sternum ‘ 
Cervical Dilateral) Humerus (bilateral) 
Hilar bilateral) 3 () Dileteral) 
Tracheobronchbial (bilatera)) Radius 4 (3 bilateral) 
iflary (bilateral) Scapula 
Epitrochiear | (bMateral) Acromion 
Retroperitoneal bilateral) Coracoid 
Pancreatic 
Mesenteric 
Inguinal 2 (Diaeteral) 
Tliac 1 (bilateral) 
Femoral 1 (bilateral) 
Popliteal 1 (bilateral) 


(bilateral) 
1 (bilateral) 
(bilateral) 
Vertebrae 
Cervical 
Thoracic 
Lumbar 
Sacrum 
Pelvis ‘ 
a) structures (16) ittura 4 (3 bilateral) 
nial portion of Iechium 2 
Pubis 2 (bilateral) 
Pemur . bilateral) 
Nola 3 (1 bilateral) 
Fibula 4 (1 bilateral) 
Pia Viseeral organs (*) 
Subarachnoid space Liver 
Ventrieles Kidney ( 
Third Testi« ( 
Latera) Pancreas 
Fourth ? Spleen 
Choroid plexus (rwary (bilateral) 
Cerebra) cortex.. Uterus 
Pituitary gland Muscles 
Cerebellum Paravertebral muscles in 
Pons : alsiomen (bilateral) 
Cranial perves (ireat vessels (1) 
Gaseerian ganglion (bilateral) Abdominal aorts 


1 bilateral) 
bilateral) 


involved, and in the third case the arachnoid and pia were locally 
invaded. This indicates that involvement of the pia-arachnoid and the 
subarachnoid space usually takes place by one mode of dissemination 
and invasion of the dura by another. The pia-arachnoid is oftenest 
invaded by spread from the involved optic nerve and chiasm, the details 
of which will be discussed later. The subarachnoid tumor may dis- 
seminate widely in this space or penetrate the underlying cortex, but it 
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was not observed to encroach on the overlying dura. Dural metastases, 
on the other hand, represent a direct spread from neoplastic areas in the 
calvaria. These metastases rarely penetrate deeper but may do so on 


occasion. The periosteum seems to be fairly effective in confining the 


metastatic areas in the calvaria within the bone 


In only 1 of the % cases with vn etastases im the « ilvaria did he lesions 


erode externally to involve the skin The tendencs seems to be for these 


lesions to remain subperiosteal Leptomeningeal invasion and invasion 


of the bones of the skull may coexist, but the routes of invasion are 
separate. The only exception to this occurs at the base of the skull when 
the cribriform plate is invaded directly from the nose. Then the continued 
inward erosion invades successively the dura, the leptomeninges and the 


cortex. This is a special situation, and even here, once the subarachnoid 


space is entered, the dura and the bones of the skull are not remvaded 
in a retrograde manner 


Fig. 1.—Section of gasserian ganghon mvaded by retinoblastoma cells re 
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When the leptomeninges are invaded, the tumor usually becomes 
widely disseminated in the subarachnoid space and thus comes to involve 
the sheaths of cranial nerves. This condition was found in 3 cases. The 
nerves themselves may be secondarily invaded. This is especially the 
case with the olfactory nerve, owing to its proximity to the chiasm and 
the intracranial portion of the optic nerves. In 1 instance the gasserian 
ganglions were invaded (fig. 1). As far as could be determined, no 
mention has been made in the previous literature of involvement of the 


pituitary gland. The proximity of this structure to the optic chiasm 
makes it readily accessible, especially since leptomeningeal reflections 
form its capsule. In 3 instances the capsule was found to be involved 
(figs. 2 and 3). 


The cerebral cortex was invaded in 7 cases ; the cerebellum in 4 cases, 
and the brain stem itself, in 2 cases. Involvement of the brain substance 
may be the result of a direct spread from the subarachnoid space, usually 
penetrating along vascular channels, a direct invasion from the chiasm, 
or, as in 1 case, an invasion from the nose through the cribriform plate 


(fig. 4). 
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The optic nerve is important in the intracranial spread of the tumor 
and was found at autopsy to have been involved in 10 cases. It 1s most 
frequently invaded by direct spread from the optic disk, the tumor pene- 
trating the openings in the lamina cribrosa along the central vessels and 
nerve bundles (fig. 5). The tumor continues in this fashion, spreading 
laterally as it progresses and eventually rupturing into the vaginal space 
Rarely the vaginal sheath may be entered at the disk, as was seen in 2 


cases. It has been stated that the nerve may be invaded from the orbit 


Fig. 3.—Higher magnification of the section outlined in figure 2, showing 
tumor cells in the capsule of the pituitary gland 


Le., extrabulbar extension of the tumor, usually along an emissary vessel 
or nerve, and thence into the optic nerve. This was apparent in only 1 
case. The optic nerve was invaded just at the disk and the rest of the 
nerve, including the site of operative section, was clear. The tumor 
spread out of the globe along the posterior emissaria and invaded the 
orbit. Autopsy revealed that the intracranial portion of the nerve was 
involved but that the chiasm was free of disease. 

In serial sections of the orbital and intracranial portions of the nerve, 
the backward extension of the neoplasm is observed to be very irregular. 
In some sections the nerve itself is heavily invaded, and the sheaths are 
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Fig. 4.—Cerebrum and subarachnoid space, showing massive invasion of the 
latter and superficial cortical involvement. 


Fig. 5.—Invasion of the choroid and optic nerve by retinoblastoma. 
81 
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entirely free of disease. Other slides reveal the reverse, and still others 
show varying degrees of invasion of the entire nerve (figs. 6, 7 and 8) 
In only 1 of the cases in which sections were available was a nerve, the 
cut end of which was declared normal at the time of enucleation, seen to 
be invaded at autopsy. This exception has just been described. The 
desirability of obtaining a long nerve at the time of enucleation is obvious 
This, and the effect of the status of the cut end of the optic nerve on the 


prognosis, have heen stressed by Reese.’ 


Fig. 6.—Section of optic nerve near the globe, showing massive involvement ot 
the nerve proper with no invasion of the subarachnoid space 


In the nerve proper, the tumor spreads along the nerve bundles, and 
groups of neoplastic cells are seen to be separated by compressed 
trabecular fibers and atrophic nerve fibers. The tumor may invade the 
subdural space, but much more commonly it is observed in the subarach- 
noid space, where the spread is considerably more rapid than in the nerve 
itself. Once the sheaths have been entered, the neoplasm may continue 


22. Reese, A. B.: Extension of Glioma (Retinoblastoma) into the Optic Nerve. 
Arch. Ophth. §:269-271 (Feb.) 1931; Invasion of the Optic Nerve by Retino- 
blastoma, ibid. 40:553-557 ( Nov.) 1948 
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Section of the optic nerve about 10 mm. posterior to the globe, showing 


patchy invasion of the sheaths and vaginal space with only superficial involvement 


of the nerve proper. 


Fig 


~Section of the intracranial portion of the optic nerve, showing extensive 


Fig. & 
involvement of the subarachnoid space and superficial invasion of the nerve proper 
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in this plane for a varying distance and then reenter the nerve proper. 
In 4 instances the disease spread to the opposite nerve through the 
chiasm. Once the opposite nerve was invaded, the cells remained in 
the subarachnoid space and were not seen to enter the nerve proper. 
In 1 of these 4 cases the tumor extended to the opposite globe and 
invaded the sclera. 

The intracranial portion of the optic nerve was observed to be 
invaded at autopsy in 10 cases. In 6 of these, the optic nerve showed 
invasion near the globe and in 5 at the site of operative section of the 


the anterior wall of the third ventricle. (From Gray, H.: Anatomy of Human 
Kody, ed. 23, edited by Charles Mayo Goss, Philadelphia, Lea & Febiger, 1948, 
p. 835, fig. 717.) 


nerve. In 4 cases the globes were unavailable for examination. In 1 
case the nerve was invaded from the orbit. In 7 of the aforementioned 
10 cases generalized leptomeningeal involvement was present. In 2 
other instances the process remained confined to the pia-arachnoid of the 
optic nerves and chiasm. In a third case the intracranial portion of the 
optic nerve represented the only intracranial extension of the tumor, In 
9 of the 10 cases in which the optic nerve was observed to be involved 


at autopsy the optic chiasm was invaded 


In 7 of these 9 cases with generalized leptomeningeal involvement 


the route of dissemination was from the affected optic nerve and chiasm 
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The eighth case is unusual and interesting. The tumor had extended 
from the right orbit to the right maxillary sinus and the right nasal 
cavity. From the latter it perforated through the right cribriform plate 
to invade the dura, the leptomeninges, from whence it spread diffusely, 
and the right frontal lobe. The chiasm was not involved in this 
patient. In the ninth case localized meningeal invasion had occurred 
by direct spread from neoplastic areas in the calvaria. Thus it may 
be said that in most instances leptomeningeal invasion is a direct spread 
from the involved optic nerve. 

Once the chiasm has become involved, invasion of the ventricles fre- 
quently follows, and it occurred in 7 cases. The anterior wall of the 


Fig. 10.—Section of the anterior wall of the third ventricle. Retinoblastoma is 
shown extending into the ventricle from the chiasm. The cavity of the ventricle 
is to the right and is distended. The area outlined is shown enlarged in figure 11 


third ventricle is formed above, in the region of the optic recess, by 
the thin lamina terminalis. Just below this is the optic chiasm itself, 
which projects into the cavity. Posteriorly and below the chiasm is the 
thin wall of the tuber cinereum (fig. 9). Thus, once the subarachnoid 
space is infiltrated, the tumor can easily penetrate directly into the third 
ventricle—usually through the thinner portions of its anterior wall—the 
lamina terminalis or the tuber cinereum. This method of ventricular 
invasion was shown microscopically in 5 cases (figs. 10 and 11). In 
the sixth case, with widespread involvement of the subarachnoid space 
of the brain and cord, the tumor had entered the tela choroidea of the 


ventricles and some of the papillae of the choroid plexus. Implants of 
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tumor in the wall of the ventricles probably occurred by way of the 
subarachnoid space, owing to retrograde passage of tumor cells from 
that space. In the seventh case, with ventricular involvement, the route 
of dissemination was not apparent. In all these 7 cases there was internal 
hydrocephalus of varying degrees 


Spinal Cord.—In 3 cases, or 17.6 per cent, the subarachnoid space 


of the spinal cord was involved in the spread of the tumor, and in 2 of 


these cases there was actual superficial invasion of the cord itself (fig 
12). In 2 cases the peripheral nerve roots and the cauda equina were 


big. 11 Enlargement of the area outlined in figure 10, showing retinoblastoma 
mvading the anterior wall of the third ventricle 


invaded (hg. 13). In all these cases there was widespread dissemination 
of the tumor throughout the cerebral subarachnoid space, and it ts easy 
to understand how the continued spread in this space, aided by the 
circulating spinal fluid, could produce involvement of the entire cord 
Che dura was never invaded. In a fourth case localized epidural masses 


were present m the cervical and lumbar portions of the cord, The 
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Fig. 12.—Section of the thoracic region of the spinal cord, showing retino- 
blastoma cells in the subarachnoid space and superficial invasion of the cord itself 


Fig. 13.—Section of cauda equina and a nerve root, showing invasion by retino- 
blastoma. 
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epidural fat was invaded, and there was early infiltration of the under- 
lying dura. The method of spread in this case is not apparent. The 
cerebral meningeal involvement was localized to areas contiguous with 
metastatic lesions in the calvaria. Since there were extensive metastases 
to distant bones and viscera, this spinal involvement may represent a 
blood-borne metastasis. The vertebrae were not grossly invaded. In 
the remaining 5 of the 9 cases showing leptomeningeal invasion the 
spinal cord was not examined at autopsy. If this metastatic possibility 
is looked for in subsequent examinations, it will undoubtedly be found 
more frequently. The subarachnoid spread of the tumor to involve the 
cord was described in 1869 by Knapp,” and since then at least 5 addi- 
tional cases of a similar nature have been reported 

In 2 of the cases in this series, tumor cells were observed in the 
cerebrospinal fluid before death, thus establishing this locus of spread 
clinically. As far as is known, these cases are the first in which 
this metastasis has been demonstrated clinically. 

Instant Metastases—It is interesting and important to realize the 
frequency of distant metastases in these cases, for 9 of the 17 cases, or 
52.9 per cent, gave evidence of the disease at sites other than local or 
intracranial. In table 3 it is seen that the metastases were located 
in the bones in 9 cases (52.9 per cent), in the viscera in 8 cases (47 per 


cent) and in the lymph nodes in & cases (47 per cent) 


Distant Bones.—I\t is difficult to evaluate properly the relative fre 
quency with which any given bone is likely to be invaded because few 
routine autopsies include a thorough examination of these structures, 
unless there is an obvious mass. The ribs showed the highest incidence 
of metastases in this series, but this may be more apparent than real. 
In most autopsies the thorax is opened and these metastatic areas are at 
once visible. Knapp,** in 1924, in discussing an autopsy in a case of 
retinoblastoma, stated that this disease seemed to have a predilection for 
young, growing bone, and this observation is amply verified in this 
series. This occurrence may be explained by the fact that these 
metastases are medullary, being blood borne, and that in children the 
hemopoietic system is strongly functioning, giving the tumor emboli a 
rich, nutrient bed. The high incidence of bilaterality would tend to lend 
confirmation to this explanation. The vertebrae must also be infected 
via the blood stream, since there is no evidence to show direct spread 
from the subarachnoid space of the cord. The situation here with regard 
to the dura ts the same as that found intracranially. The bones involved 


23. Knapp, H Treatise on Intraocular Tumors, from Original Clinical Obser- 
vations am! Anatomical Investigations, New York, William Wood & Company, 
1809 

24. Knapp, A \utopsy Report of a Case of Bilateral Glioma Retinae with 
Gliomatous Involvement of the Iris, Arch. Ophth. §8:470-475 (Sept.) 1924. 
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are listed in table 3 and indicate the extensiveness of the osseous dis- 
semination (fig. 14). In the few instances in which serum phosphatase 
studies were made the results were normal. 

The metastases to distant bone are obviously blood borne, but with 
regard to the mode of spread to the bones of the skull there is more dis- 
cussion. Metastatic areas in the calvaria were present in 9 cases, or in 
52.9 per cent. Direct spread from the affected orbit may occur and 


medullary cavity. 


was seen in 4 cases in this series. In 2 cases the disease spread through 
the nasal wall of the affected orbit to the nose and thence through the 
cribriform plate. In the other 2 cases the frontal, sphenoid and temporal 
bones were involved by direct spread from the orbit. In all these 4 
cases there were extensive metastatic areas throughout the calvaria. 
Knapp * (1869) described direct invasion of the left temporal bone 
from the left orbit. Meighan and Michaelson ** (1938) stated that orbital 


25. Meighan, S., and Michaelson, I. C.: A Case of Glioma Retinae with Special 
References to the Mode of Spread, Tr. Ophth. Soc. U. Kingdom 8§8:208, 1938. 
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ee big. 14.—Section of the humerus, showing metastatic retinoblastoma in the } 
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invasion is a necessary preliminary to involvement of the skull. They 
expressed the belief that the spread was probably via the lymphatics 
This is difficult to understand, since, as Duke-Elder * stated 


In the orbit there are no lymphatic nodes, and no lymphatic vessels have beer 
demonstrated. Furthermore, such lymph drainage as exists from the orbit accom 
panies the veins through the inferior orbital fissure to the internal maxillary nodes 
and thence to the superior deep cervical nodes 


In our series, in only 5 of the 9 cases with metastases to the bones 
of the skull was there orbital invasion. On the contrary, orbital invasion 
was present in 11 cases, only 5 of which showed disease in the calvaria 
The conclusion seems justified that orbital disease, if present for a 
sufficient length of time, may spread to involve the adjacent bones of 
the skull. This is probably a direct dissemination, rather than spread 
along possible lymphatics. Time is undoubtedly the important factor 
However, the metastatic areas in the calvaria not adjacent to the orbit 
are multiple, and, although they may be confluent, they are frequently 
isolated tumor masses. Therefore, another method of spread seems 
likely 

In an attempt to determine the manner by which the bones of the 
skull are invaded, the cases showing such invasion were compared with 
those with metastases to distant bones. An interesting correlation 
exists. In all but 1 case with invasion of the calvaria there were distant 
osseous metastases as well, and in this instance examination of the 
peripheral bones was not made. On the other hand, in only 1 of the 
cases with metastases to distant bones was the calvaria not invaded 
Furthermore, in & of the 9 cases with distant osseous metastases there 
was visceral involvement as well, so that a correlation similar to that of 
metastases to distant bones exists with regard to invasion of the bones 
of the skull 

Invasion of blood vessels must and does occur. Leber ** (1916) 
reported 2 cases of invasion of the venae vorticosae but agreed that the 
most logical and most frequent site of vascular invasion is the choroid 
Wintersteiner * and Nattini ** (1910) proved that cells grow into the 
thin-walled choroidal vessels. In the pathology collection of the Insti- 
tute of Ophthalmology is a specimen showing, on serial sections, invasion 
of the central retinal vern (figs. 15 and 16). In the literature examined 


this possttlity was not mentioned 


26. Duke-Elder, W. S Text-Book of Ophthalmology, St. Louis, C. V. Mosby 
Company, 1946, vol. 1, p. 188 

27. Leber, T Die Geschwulsthildungen der Netzhaut: Das Gliom oder der 
Markschwamm der Netzhaut, in Graefe, A. and Saemisch, T Handbuch der 
gesamten Augenheilkunde, ed. 2. Leipzig, W. Englemann, 1916, vol. 7, pp 
1723-1863 


28. Nattini, cited by Leber.** 
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Fig. 15.—Invasion of the nerve and central retinal vein. Low power section ot 
posterior portion of globe from which figure 16 is taken (see area outlined) 


Fig. 16.—Tumor in the central retinal vein. High power view of the area indi- 
cated in figure 15, showing retinoblastoma cells within the central retinal vein. 


91 


| 


ARCHIVES OF OPHTHALMOLOGY 


Since the metastases to the peripheral osseous areas are unquestion- 
ably blood borne, the relation of choroidal to skeletal invasion was 
studied. Unfortunately, since the globes in 4 cases of distant osseous 
metastases were unavailable for examination, the enucleation having 
been performed elsewhere, the information is incomplete. However, 
in evety instance of invasion of the skull bones, distant bones or viscera 
in which the globe was examined the choroid was involved. Three of 
the 8 cases of choroidal invasion failed to show evidence of visceral 
metastases, but the bones were not examined. 


Fig. 17.—Section of liver showing nodular areas of metastatic retinoblastoma. 


Involvement of the calvaria, as observed in this series, seems to be 
produced in one or both of two ways, by direct spread from the affected 
orbit or by blood-borne metastases 

liscera.—Invasion of various viscera was observed in & cases, or 
47 per cent, an incidence considerably higher than that usually found in 
the literature. In fact, cases of retinoblastoma in which the patient dies 
with visceral metastases are usually reported as rarities. The visceral 
involvement is comparable to the incidence of metastases to distant bones, 
i. e¢., 52.9 per cent. In this series the liver was involved in 5 instances, 
or 29.4 per cent, and was the organ oftenest affected (figs. 17 and 18). 
The other organs invaded, in the order of their frequency, were as 
follows: kidney, 2 cases (1 bilaterally); testis, 2 cases (1 bilaterally) 
(fig. 19); pancreas, | case; spleen, 1 case; ovaries, 1 case (bilaterally) 
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Fig. 18.—Higher magnification of figure 17 showing a focus of retinoblastoma 
metastasis in the liver. 


Fig. 19.—Section of testis showing invasion by retinoblastoma. 
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Fig. 20.—Section of ovary showing metastatic focus of retinob! 


Fig. 21.—Section of the wall of the uterus showing invasion by retinoblastoma 
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(fig. 20), and uterus, 1 case (fig. 21). Metastases to these organs are 
obviously blood borne. In 1 case the wall of the abdominal aorta was 
superficially invaded (fig. 22), by direct extension from adjacent 
inetastatic areas 

The invasion of the liver is nodular and is never sufficient to produce 
jaundice or signs of hepatic insufficiency. In 2 cases this organ was 
enlarged, The metastatic areas in the other viscera were not diagnosed 
clinically, except in 1 case. In this instance an abdominal mass was 


felt while the patient was receiving radiotherapy to the remaining eye 


big. 22.—Section of the wall of the abdominal aorta showing invasion of the 
adventitia by retinoblastoma. This was a direct extension from adjacent metastatic 
\t operation, massive metastatic involvement of the right ovary was 
tound and confirmed microscopically 

Chese visceral metastases are blood borne. In most instances the 
invasion of the blood vessels appears to take place in the choroid, as has 
been stated. The important consideration is the frequency of their 
occurrence 

Lymph Nodes.—I\nvolvement of the various lymph nodes throughout 


the body was noted im 8 cases, or 47 per cent. In most cases at autopsy 


only the grossly involved nodes were taken for sectioning, so that one 
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may have a somewhat limited picture of the widespread involvement of 
the lymphatic system possible in this disease. One might better say that 
obvious invasion of the lymph nodes was present in 47 per cent, for 
consideration of table 4 leaves one with the feeling that other nodes 
must certainly have been diseased, at least microscopically, since the 
nodes draining many of the involved areas were not mentioned (fig. 23). 


The spread to the cervical nodes obviously results from the local 
disease. In every case with this type of involvement local invasion was 


Fig. 23.—Section of a lymph node showing involvement by retinoblastoma. 


proved to exist, and by “local” is meant either a recurrence in the orbit 
or an invasion of the adjacent bones, sinuses, nose or mouth. In 2 
instances, however, there was local disease without involvement of the 
regional nodes. Neither the parotid gland nor the preauricular nodes 
were involved. In the literature, the parotid gland is not commonly 
said to be invaded, and its invasion usually results from bulky, local dis- 
ease spilling out of the orbit and directly invading the gland. 


That the other areas of involvement of lymph nodes are due to lym- 
phatic drainage from regional metastases is apparent from table 4. 
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Nodes 
Cervical, retroperitoneal, 
mesenteric 
Cervical, inguinal, 
lemeoral 
Hitler 


Pancreatic 


Cervical, hilar, tracheo 
bronchial, axillary, 
epitrochiear, retropert 
toneal, inguinal, popll 


Skull bones, tibia, @bula, paravertebral muscles in abdomen 


Orbital recurrence, skull bones, clavieie, rite, radius, femur, 
fibula, pancreas 

Skull bones, ribs, sternum, thoracte wertebree, umber ver 
tebrae, Ilium, ischium, pubis, liver 

Skull bones, ribs, sternum, thoracte vertebrae, lumbar ver 
tebrac, ium, liver, kidney 

Orbital recurrence; meninges; clavicle; ribs; bumeri; ulnas; 
rediuses; cervical, thoracic and lumber vertebrae; sacrum; 
Mia; ischia; pubes; femora; tibias; Sbules; seapulas; 
testes 


teal, itiac 


Cervieal, retroperitonea! Orbitel reeurrenee, meninges, 
plate, sphenokdi, 
ribs, liver 

Calvaria, frontal bone, sygoma, maxilla, sphenokd, man 
dible (bilateral), sternum, liver, testes, claviele, ribs, 
humerus, ulna, redius, tibla, Gthula, femur 

(alvaria, cerebral dura, epidural espace of spinal cord, 
femur, radius, ulna, ribs, Dlec crest, uterus, ovaries, liver 


cerebral cortex, eribriform 
nose, maxillary sinus, ethmold sinus, 


Cervical 


Hilar, infraciavieular, 
axillary, retroperitoneal, 
inguinal, perivesicular 


Local Invasion.—Once outside the globe, the tumor may grow 
locally in the orbit and invade the surrounding bones, penetrating into 
the sinuses, the mouth and the nose, and from the nose it may perforate 
the cribriform plate to enter the cranial cavity. 
defined here, was found in 7 cases, or 41.2 per cent. 


Local invasion, as 

The orbit may be 
involved in several ways, e. g., from the tumor perforating the sclera 
along an emissary, from the optic nerve, by direct scleral perforation or 
by rupture of the globe. It is interesting that in 2 
spread from one orbit to the other through the nose. 
areas of local invasion. 


cases the disease 
Table 3 lists the 


GENERAL CLASSIFICATION 
In this classification each case was listed according to the location 
of its metastases. 


Intracranial cavity only (cases 2, 12 and 14) 
Intracranial cavity and spinal cord (cases 11, 13 and 15) 
Intracranial cavity and local structures (case 1) 
Intracranial cavity, skull and local structures (case 6) 


8 (47 
per cent) 


Skull and distant organs (case 7). 
Skull, distant and local structures (cases 


5 and 16) 
Intracranial cavity, skull bones and distant structures, 


(cases 8 and 3) : 9 (53 


Intracranial cavity, local and distant structures (case per cent) 
9) 


Intracranial cavity, skull, local and distant structures 
(cases 4, 10, 17)... ) 
It is apparent from this grouping that 8 patients (47 per cent) died 
with the disease confined to the head and/or the spinal cord. The other 
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Cases with Autopsy—C ontinued 
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9 patients (53 per cent) had distant metastases in addition to those 
present within the skull. Retinoblastoma is usually considered to extend 


only locally or intracranially. That it does involve these areas is evident, 


for all the patients had the disease either in the calvaria or imtrac ranially 


However, the bigh incidence of distant, blood-borne metastases 1s not 


generally recognized 


ESTIMATED CAUSE DEATH 


It is often extremely difficult to determine the exact cause of death 


at autopsy, and in cases of retinoblastoma this is rendered even more 


difficult when one tries to decide whether death was due primarily to 


the intracranial or to distant metastases or to both. After each case was 


analyzed as to the location of the metastases and the extent of the 


disease present in each area, as determined from the autopsy report 


and the microscopic sections, and these data were compared with the 


clinical course, the causes of death were estimated as follows 


9 (52.9%) 


Intracranial (internal hydrocephalus, 7 cases) 
(Casen 1, 2, 3, 10, 11, 12, 13, 14, 15) 


(Generalized carcinomatosis 7 (41.2%) 
(Cases 4, 5, 7, 8 9, 16, 17) 
Local disease 1 ( 5.9%) 


(Case 6; massive invasion of the nose and mouth, mak 


ing respiration and deglutition impossible) 


ANALYSIS OF REPORTED WITH 


In order to evaluate further the cases presented here, 24 autopsies 


CASES AUTOPSY 


reported in the literature since 1900 were analyzed with regard to sex, 


average age, eye involved and sites of metastasis. It is not possible to 


estimate the cause of death in these cases. There were 11 males, and 


10 females, and for 3 the sex was not specified. The average age was 2 


years 1] months. The right eve was involved in 4 cases; the left, in 9 


cases, and in 11 cases the involvement was bilateral. The sites of 


metastases are shown in table 5 
\rrangement of these cases according to the metastatic areas, as 


was done in the 17 cases being presented, resulted in the following 


classification 


Intracranial cavity. only 5 


Intracranial cavity and spinal cord 3 


Intracranial cavity and skull 1 1] (48.8%) 
Intracrama! cavity. skull and local structures } 
Skull and local structures l 


Intracranial cavity and distant organs 


1 
Intracramal cavity, spmal cord and distant structures 1 
Skull and distant structures 1 + 13 (542%) 
> 


Skull, local and distant structures 


Intracramal cavity, skull, local and distant structures 
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A comparison of the classifications of the two series is interesting 
and enlightening. The most salient fact is the agreement between the 
two with regard to the frequency of distant metastases. In the 
present series 47 per cent of patients were found to have died with 
the disease confined to the head and central nervous system, and for the 
collected series the figure is 45.8 per cent. A larger proportion, 53.0 
and 54.2 per cent respectively, died with distant metastases. The dis- 
tant bones were found to be involved in this series in 52.9 per cent of 
the cases, as against 25.0 per cent in the reported cases. This may be 
explained by the completeness of the autopsies. The present series 
showed 29.4 per cent with metastases to the liver, as against 37.5 per cent 
in the series from the literature. These figures, and those for invasion 
of the skull, lymph nodes and spinal cord are presented in the following 
tabulation 


Present Series Collected Series 


(17 Cases) (24 Cases) 
Metastasis No % No. % 
Bones of skull 9 52.9 14 58.3 
Distant bones .9 52.9 6 25.0 
Spinal cord 4 23.5 6 25.0 
Lymph nodes x 47.0 s 33.3 
Viscera : 47.0 12 50.0 


SUMMARY 

\utopsies in 17 cases of retinoblastoma are analyzed. The sites of 
metastatic spread and their relative frequency are tabulated, and the 
method of dissemination to these areas is discussed. It was found that 
although 16 of the cases, or 94.1 per cent, had some form of intracranial 
metastasis, only 8, or 47 per cent, died with the disease confined to the 
head and/or spinal cord. In the other 9 cases, or 53 per cent, there 
were distant metastases in addition to those present within the skull. The 
lymph nodes were involved in & cases, the skull bones in 9, distant bones 
in 9 and viscera in 8 cases. The cases are classified according to the 


areas involved, and this classification is compared with a similar one 


prepared trom cases reported in the literature The most important 
aspect of this analysis is the finding that retinoblastoma is by no means 
the purely local and cranial disease it is so often considered. It is, rather, 
a highly malignant, widely disseminated neoplasm. On _ this subject, 
Jackson ** (1929) stated 


In the great majority of fatal cases, metastasis occurs. This fact has been 
concealed because glioma of the brain and glioma of the retina were regarded as 
the same disease. In the former, there are no metastases—~in the latter, many. To 
writers more familiar with the former, the conclusion seemed justified that metas 

29. Jackson, E.: Retinoblastoma and Recent Views of Malignancy, |. A. M. A 
87: 1471-1477 (Oct. 3) 1926. 
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tases were rare or unusual; and this view is encountered in works on general 
pathology and in papers of ophthalmologists who have taken this view from the 
literature, even when reporting as unusual cases of retinoblastoma with metastases 
Of all the fatal cases comparatively few are subjected to necropsy, and of these 


still fewer are thoroughly searched for the evidence of all such extensions 


ABSTRACT OF CASES 


Case 1.—E. T. was first seen in Vanderbilt Clinic, Presbyterian Hospital, New 
York, on April 5, 1929, with a history that one year before his admission the mother 
had noticed a white reflex in the pupillary area of the right eye. This gradually 
enlarged, and vision became increasingly worse. Examination revealed increased 
mtraccular tension, a dilated fixed pupil and a yellowish white mass in the fundus, 
which extended forward into the vitreous. The left eye was normal. Enucleation 
of the right eye was done at Presbyterian Hospital on June 4. After operation, he 
was given radium treatments elsewhere. On November 2, there was a recurrence 
in the right orbit and signs of intracranial extension appeared. He died on Dec 
3, 1929 

The anatomic diagnosis at autopsy was (a) glioma of the retina, right eye, with 
extension into the optic nerve; (5) glioma of the cerebrum, and (c) recurrent 
glioma involving the right orbit, the sphenoid and ethmoid bones, the vomer and 
the right side of the superior maxilla 

Case 2A. B. was first seen in February 1934, with a history of cloudiness 
of the left eye and stumbling gait. The left eye was enucleated at the Knapp 
Memorial Hospital, New York, in July 1934. Postoperative roentgen and radium 
therapy was given at the Memorial Hospital for the Treatment of Cancer, 
New York, for recurrent disease in the left orbit, which appeared two weeks after 
operation. The patient died Dec. 27, 1934 

The anatomic diagnosis at autopsy was (a) recurrent retinoblastoma; (b) 
retinoblastoma, metastatic to the brain and periosteum; (c) internal hydrocephalus ; 
(d) subperiosteal metastases to the calvaria, and (¢) infection of the left orbit 

Case 3.—V. G. was first seen at Memorial Hospital on Feb. 28, 1936, with 
a history that in June 1935 a yellowish reflex was noted in the right pupil, with 
subsequent impairment of vision. In November 1935 the right eye was enucleated 


When the patient was first seen, there were multiple metastases throughout the 


texly. These were treated with roentgen radiation. The patient died on May 13, 


The anatomic diagnosis at autopsy was retinocytoma with metastases to the 
cervical and retroperitoneal lymph nodes and to multiple bones 

Case 4—R. K. was first seen at the Memorial Hospital on July 16, 1935 with a 
history that ten months before the left eye had become irritable and there was 
considerable discharge. Shortly thereafter the eye became more prominent. Four 
weeks previously the left eye had been enucleated, and the patient was referred 
for prophylactic roentgen therapy. At the examination, a mass was palpable in the 
left orbit, but this appeared to regress under treatment. On March 23, 1936 
enlarged axillary nodes were found, and there was roentgenologic evidence of 
destruction of bone in the left ilium. On April 23, a nodule was palpable in the 
left frontal region. Other metastases appeared in the region of the ninth dorsal 
vertebra, in the skull, the left maxillary region and zygoma, in the right humerus 


and in beth arms and hands. These lesions were treated with roentgen radiation. 
The patient died Tune 21, 19.36 
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Anatomic diagnosis at autopsy was recurrent glioma of the retina (primary in 
the left eye) with metastases to the brain, skull, right kidney and ninth thoracic 
vertebra. 

Case 5.—J. P. was first seen at Memorial Hospital, New York, on Feb. 6, 
1936, with a history tat at the age of 9 months the left eye appeared larger than 
the right. At the age of 11 months there was a white reflex in the right pupil. In 
July 1935 the left eye was enucleated. In November 1935 recurrence was noted 
in the left orbit. Examination revealed a large mass in the left orbit, which was 
adherent to the lids. Roentgen and radium therapy were given. On May 28, 
1936 an occipital mass was noted. On June 26, a mass appeared on the left side 
of the mandible. Subsequently, other metastases appeared in the head of the right 
fibula, the left shoulder and the left humerus. These were treated with roentgen 
radiation. The patient died on July 18 1936 

The anatomic diagnosis at autopsy was (a) glioma of the left eye with post- 
operative recurrence in the left orbit, and (+) metastases to the skull, ribs, left 
humerus, right femur and fibula, clavicle, pancreas and inguinal and femoral 
nodes 

Case 6.—R. O'R. was first seen at the Institute of Ophthalmology, Presbyterian 
Hospital, on Aug. 26, 1935, with a history of a head tilt to the left for three 
months. Examination with the child under anesthesia revealed bilateral retino- 
blastoma. Both eyes were irradiated, and the growth in the right eye showed 
satisfactory regression. On June 17, 1936 the left eye was enucleated. On Aug 
21, 1936 there were evidence of activity on the part of the tumor in the right eye 
and recurrent disease in the left orbit. The patient died on July 10, 1937 

The anatomic diagnosis at autopsy was (a) recurrent glioma with extension 
to (1) the nasal cavity and bones, (2) the right side of the maxilla and mandible and 


adjacent small bones, (3) the intracranial and nasal cavities and (4) the orbit 


opposite the nasal cavity involved; (+) metastases to the calvaria, and (¢) increase 
in intracranial pressure 

Case 7.—R. W. was first seen on July 10, 1936, with a history that in February 
1936 the parents noted a grayish reflex in the right pupil. Examination revealed 
retinoblastoma of the right eye, and roentgen therapy was given at the Memorial 
Hospital. On Dec. 9, 1936 the right eye was enucleated at the Institute of Oph- 
thalmology. On March 16, 1937 a mass was noted in the left parietal region. On 
May 25 a metastasis was noted in the left femur, for which roentgen therapy was 
prescribed. The patient died on Sept. 13, 1937 

The anatomic diagnosis at autopsy was (a) glioma of the retina, right eye; 
(b) generalized subperiosteal metastases, and (c) metastases to the hilar nodes, 
the liver and the subcutanteous tissue of the thorax 

Case 8—E. B. was first seen on Oct. 10, 1936 with a history that in January 
1935 the mother first noted a whitish reflex in the right pupil. On Oct. 3, 1936 
the right eye was enucleated, at the Manhattan Eye and Ear Hospital. On Jan 
19, 1937 recurrence was noted in the right orbit. The patient died on Oct. 4, 
1937. 

The anatomic diagnosis at autopsy was (a) glioma retinae, right eye, with 
retro-orbital extension; (>) disseminated subperiosteal metastases; (c) metastases 
to the liver; (d) metastases to the right kidney (7), and (¢) increased intra- 
cranial pressure. 

Case 9.—J. R. was admitted to Memorial Hospital on July 6, 1939, with a 
history that nine months previously a yellowish reflex was noted in the right pupil 
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amd a diagnosis of bilateral retinoblastoma was made. On Dec. 11, 1939 the right 


orbit was exenterated, and on Feb. 7. 1940 the left eye was enucleated. The 
patient died on Feb 25. 1940 


The anatomic diagnosis at autopsy was (a) recurrent bilateral 
with extenss 


retinocytoma 
through the left optic foramen to the cranial cavity: (>) 


extensive 
generalized subperiosteal and medullary osseous metastases ; 


(¢) widespread 
metastases to the lymph nodes. and id 


metastases to both testes 


Case 10.—K. C. was admitted to the Institute of Ophthalmology on May 2 


1943, with a history that one year previously the right eye had become divergent 
Recently, the parents had noticed a yellow reflex in the right pupil and prominence 
of the right eye with some redness and tenderness A diagnosis of retinoblastoma 


of the right eye was made, and on May 4 the eye was enucleated. Examination of 


the left eye at this time showed a tumor obscuring the optic disk. R entgen therapy 


was given to the left eve. with considerable regression in the size of the lesion 
On Dee. 15, 1943 a recurrence was noted in the right orbit 


exenteration of the right orbit was done 


On December 20 
and gold radon seeds were implanted in 
the optic nerve. Postoperative roentgen therapy was given. On March 23, 1944 
a recurrence was present in the upper margin of the right orbit Throughout the 
course of the illness the left eve 


patient died on Nov. 13, 1944 


Che anatomic diagnosis at autopsy 


showed no evidence of recurrent disease The 


was (a) residual retinocytoma of the right 
whit with extension into 


right maxillary sinus, and perforation of the right 


erthriform plate, with direct extension into the right frontal lobe: (+) metastatic 


retinocytoma in the right subdigastric node, the liver and the retroperitoneal lymph 


tmxles, and (c¢) metastases to the spleen 
Case Il—F. L. was admitted to the Institute of Ophthalmology on July 30, 


1945 with a history that two months before a white reflex had been noted in the 


neht pupil One week before his admission the patient was struck on the right 
side of the head during a fal On examimation, the right anterior chamber Was 
found to be filled with blood. and the tundus could not be visualized He was 
lischarged on August 7 and re aimitted om tar 1946 for ree xamination Oh 
lanuary 16 the right eve was enucleated On | ine 26 the patient was admitted 
to Babies H spital, New York, with a history of vermiting and conwulstons for two 
On July 10. exan Matron of the spinal flund revealed tumor cells fretine 
hast hy tly the itient ched 
anatomic diagnosis at autopsy was (a) retir oblastoma, right eve: 
te the rets Plasto 


ma mto the right optic nerve, leptomeninges and 


rem ‘ the bra ‘ spinal cord, ventricles of the brain, cranial and spina! 
‘ Wasseria mid internal hydrocephalus id acute 
endymitis, and er st of the right frontal bone 
f W. Y. was a ed to the Institute of Ophthalmology on lan. 18, 
M t 4 fory that the maht eve val turned in since birt! At the age of 
wry m seemed to he rm the right eve. a in December 1944 a yellow 
reflex was te mn the right pupi Examination revealed bilateral retino 
blastoma The pat 1 lise harge ancy the right eye was subsequently 
«leated the pis ul Eve, Far and Throat H spital, Washington, D. The 


ett eve was treated with r entgen rachation at the Merny rial Hospital, New York 


lett eve showed fr 


enewerd activity The patient 

died at Childres Hospital, Philadelphia. on Tul MM), 1946 
The anatomic diagnosis at autopsy w as retinoblastoma (primary in the 
right eve): | tumor imvasion of the left eve pti nerve, meninges and cerehe! 


hum, amd internal hydrocepha 
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Case 13.—E. R. was admitted to the Institute of Ophthalmology on June 11, 
1947 with a history that in March 1946, the right eye had been enucleated for 
retinoblastoma. Postoperative radiation therapy was given. On admission the 
patient had symptoms and signs of intracranial extension, and she was transferred 
to Babies Hospital, New York, for terminal care. She died on July 13, 1947 

The anatomic diagnosis at autopsy was (¢) retinoblastoma of the right eye; 
(b) secondary retinoblastoma in the optic chiasm, optic nerves, hypethalanws, third 
ventricle and subarachnoid space; (c) internal hydrocephalus, secondary, and 
(d) compression of the hypothalamus and cerebral peduncies, corpora striata, thala 
mus and optic system 

Case 14.—N. }. was first seen in the Institute of Ophthalmology on Sept. 4, 
1947 with a history that at the age of 1% years she had complained of poor vision 
in the right eye. Eight months prior to her admission the right eye became red 
and painful Examination revealed retinoblastoma of the right eye The eve 
was enucleated on September 4. The visual fields revealed left temporal hemianop 
sia. On October 20 signs of cerebral invalvement were noted, and on October 
30 she was admitted to Babies Hospital, New York. She died November 14 

The anatomic diagnosis at autopsy was (a) retinoblastoma of the right eye; 
h) extension of the tumor through the optic nerve to the base of the brain, and 
internal hydrocephalus 

Case 15.—M. M. was first seen in the Institute of Ophthalmology on March 
18, 1947 with a history that two months previously the mother had noticed a squint 
Examination with the patient under anesthesia revealed bilateral retmoblastoma, 
and the right eve was enucleated on March 25. Roentgen irradiation of the left 
eye was begun. On Jan. 19, 1948 the patient was readmitted with signs of intra 
cranial involvement, She died on Feb, 20, 1948 

The anatomic diagnosis at autopsy was (a) retinoblastoma, bilateral; (/) exten 
sion of the retinoblastoma into the left optic nerve, chiasm, leptomeninges, cranial 
nerves and spinal roots, brain and spinal cord; (c) extension of the retinoblastoma 
into the third ventricle, and (d) marked dilatation of the lateral ventricles 

Case 16.—J. W. was admitted to the Institute of Ophthalmology on Oct. 21, 
1947, with a history that six or seven months previously the appearance of the 
right eye had been peculiar and enucleation had been advised. Permission tor 
this was refused) Examination revealed retinoblastoma of the right eye, and the 
eye was enucleated on October 24. On April 5, 1948 recurrence was noted im the 
right orbit. On April 9 exenteration of the right orbit was done. On June 2 
a mass was present in the lateral wall of the orbit and in the lateral aspect of 
the right side of the mandible. On June 13 a mass was present on the left side of 
the mandible. On July 27 metastatic areas were palpable in the skull. The 
patient died on Nov. 19, 1948 

The anatomic diagnosis at autopsy was (a) retinoblastoma, primary in the 
right eye, and (+) metastases to the cranium, the left side of the mandible and 
surrounding tissue, the right side of the mandible, and the sternum, liver, testes, 
cervical lymph nodes, right eighth rib, right fibula, right ulna and tibia, both femurs, 
radiuses and humeri and the right clavicle 

Case 17.—H. A. was first seen by the referring physician on Aug. 1, 1947, 
with a history that at the age of 6 months a white reflex was noted in the left 
pupil. Operation was advised, and consent was refused but was finally given on 
Nov. 13, 1947. On Feb. 11, 1948 a recurrence was noted in the left orbit, and on 
February 17 the left orbit was exenterated. On February 24 there was evidence 
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of tumor in the right eye, and the patient was referred to the Institute of Oph- 
thalmology for palliative radiation therapy. On July 6 an abdominal mass was 
discovered and the patient was admitted to Babies Hospital, New York. On July 22 
salpingo-cophorectomy (right side) was done amd the pathologic diagnosis was 
metastatic retinoblastoma. The postoperative course was downhill, and the patient 
died on November 27 

The anatomic diagnosis at autopsy was retinoblastoma, bilateral, with spread 
to the cranium; cerebral dura; epidural space of the spinal cord in the cervical 
and lumbar regions; retroperitoneal nodes: left fernur ; 


right radius and ulna 
ribs; uterus; left iliac crest 


liver; right ovary, and hilar, perivesicular, left infra 
clavicular and axillary lymph nodes 
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ASYMMETRIC EXOPHTHALMOS 


EDWARD P. DRESCHER, M.D." 
BERKELEY, CALIF. 
AND 


WILLIAM L. BENEDICT, MD. 
ROCHESTER, MINN. 


HE PATIENT who has proptosis of one eye often presents a dif- 

ficult diagnostic problem, of interest not only to the ophthalmol- 
ogist, but also to the neurosurgeon and the clinician. That the entire 
problem of exophthalmos is complex is substantiated by the voluminous 
literature on the subject. There are many perplexing gaps in the 
present knowledge of exophthalmos. What is the mechanism or mecha- 
nisms of exophthalmos in exophthalmic goiter? What is the exact 
relationship between the thyroid and the pituitary glands? Why, if 
exophthalmic goiter is a systemic disease, should proptosis occasionally 
be apparently limited clinically to one side? Many investigators have 
shed considerable light on these and other questions, but there is little 
general agreement on many phases of this problem. 

The differential diagnosis of asymmetric exophthalmos is hampered 
by the lack of a “yardstick” by which to compare the incidence and degree 
of proptosis in the numerous etiologic conditions encountered. In this 
paper we shall attempt to offer such a diagnostic aid. We shall present 
evidence that the exophthalmos of exophthalmic goiter is essentially a 
bilateral process, even though clinical appearances render the diagnosis 
of “unilateral exophthalmos” probable. The incidence, distribution and 
degree of asymmetry of exophthalmos will be compared in exophthalmic 
goiter and in proptosis caused by various neoplastic and other non 
neoplastic disorders, In this paper, emphasis is placed on the differential 
diagnosis of the exophthalmos of exophthalmic goiter and that of other 
conditions causing proptosis, 


MATERIAL AND METHOD 


Records of the Mayo Clinic covering a ten year period were used as source 
material. All cases coded under exophthalmos were reviewed. Such cases were 
consecutive and unselected and included cases of exophthalmos from all causes 


* Formerly Fellow in Ophthalmology, Mayo Foundation. 

From the Section on Ophthalmology, the Mayo Clinic (Dr. Benedict). 
Abridgment of a thesis submitted by Dr. Drescher to the Faculty of the 
Graduate School of the University of Minnesota in partial fulfilment of the require- 
ments for the degree of Master of Science in Ophthalmology. 
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available from the records. From this group were separated those cases showing 
an asymmetric exophthalmos conforming to certain criteria of umiaterality that 
w. established. These selected cases were subjected to statistic al review, and the 
dita were assembled, as shown in the accompanying table and charts. To furnish 
a control series, exophthalmometric readings were taken on 100 subjects tor whom 
past of present causes of exophthalmos could he excluded. All measurements 
were taken with the Hertel ex phe nometer This group was unselected and 
represented subjects of various age groups, body types, races and types of refractive 
errors 


Exophthalmometric Measurements. —Exophthalmometric measurements 


of normal subjects must, of necessity. he expressed as a mean within a range As 


persons vary in height and weight, so do they differ in the degree of prominence 
of their eves Variations occur in ex: phthalmometric readings taken on the same 
subject by the same observer or group of observers because of iiffering individual 
technics, variations im time t day or tmterorbital settings of the instrument used 
r differences ; type of instrument used or im calibration between several 
inatruments same type 


metric measurements of normal eves are arce the 
literature 1s generally ) set ullumeters and 
represents distance 1 interoposterior plane between th temporal edge of 
summit of the cornea An average o te mm. was obtained 
persoms, as published in “The American Fx yelopedia and Diction 
hthalmotogy Ruedemann? measured 1,000 subjects and obtained 
readings 14 to 20 mm Wagener * found that in 80 per cent of 200 persons the 
measurements were between 15 and 20 mm. with a range of 11 to 24 mm. for the 
entire grouy Brain and Turnbull,¢ in an unspecified number of normal subjects 
toum!l an average f 125 with a maximum of 16 mm. Soley 
measured 65 normal persons He found a mean of 15.9 2m. and a range 
to 2D mn ns series of 100 normal subjects the mean was 173 mm. with 
range of mim 
Rundle * p the maximal normal amount of asymmetry of the two eves at 
about 3 mm ¢ maximal degree of asymmetry in our control series of normal 
subjects was 2 mm., with a mean asymmetry of 0.24 mm Ruedemann ? also found 


2mm. as the maximal normal asymmetry of the eves 


A subject with previous readings of 16 mm may show up to 6 mm. of 
exophthalmos and the values still be considered within the normal range. From 


1. The American Encylopedia and Dictionary of Ophthalmology, Chicago, 
Cleveland Press, 1915, vol. 7 p. 4851 
2. Ruedemann, A. D Exophthalmos, Cleveland Clin. Quart. 4:66-75 (Jan.) 


5. Wagener, H. P Exophthalmos in Horner's Syndrome, Tr. Am. Ophth. 
Soe, 31:166-175, 1933 


4. Brain, W. R., and Turnbull, H. M Exophthalmic Ophthalmoplegia, with 
a Pathological Report on Ocular Muscles and 7 hyroid Glands, Quart. J. Med. 
7:.293-323 (April) 1938 


5. Soley, M. H Exophthalmos in Diseases of the Thyroid, California & 
West. Med. €0:64-68 (Feb.) 1944 


6. Rundle, F. F Some Observations on Exophthalmos, West. J. Surg. 
$8: 578-S&3 ( Nov.) 1947, 
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this it is apparent that exophthalmos is impossible to diagnose unless (1) it is 
obvious bilaterally, (2) previous readings have been taken on the patient or (3) an 
asymmetry of the eyes o: more than 2.5 mm. exists. Readings between 22 and 24 
mm. should be viewed with suspicion as indicating an underlying pathologic condi- 
tien, and those beyond 24 mm. probably can be considered almost universally 
abnormal 

Criterta for Selection of Owr Cases.—As previously mentioned, our series of 
control exophthalmometric measurements showed a mean of 17.3 mm. with a 
range of 10 to 24mm. For only 3.5 per cent of the subjects did the measurements 


exceed 22 mm. Of the total series, 92 per cent of measurements lay between 14 
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Exophthalrnorneter readings. in mm 


Chart 1.—-Distribution of exophthalmometric measurements of 200 normal eyes 
100 subjects) 


and 22 mm. We place the upper limit of normal at 22 mm., although it must be 
conceded that an occasional patient will show a normal prominence of the eyes 
up to 24 mm 

Two millimeters of asymmetry between the eyes was the maximum found 
Accordingly, allowing 0.5 mm. for error, a figure of 2.5 mm. was selected as the 
maximal normal asymmetry of the eyes. 

The cases included in our series therefore conform to the following criteria of 
unilaterality: 1. Asymmetry between the eyes must be 2.5 mm. or more. 2. The 
less prominent of the two eyes must lie within the normal range of prominence, 
that is, between 10 and 22 mm., as measured by the Hertel exophthalmometer 
These criteria insure the rejection of cases of obviously bilateral exophthalmos and 
of normal cases, although perhaps at the expense of not including in the series a 
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few cases of minimal exophthalmos. So far as could be determined, all readings 


were taken with the Hertel exophthalmometer, Of necevsity, the readings of a 
number of observers were utilized. In any individual case, the figures taken were 


the maximum recorded during the patient's stay under observation 


COMMON OF ASYMMETRIC EXOPHTHALMOS 


SES 
\ glance at the table will reveal more than sixty causes of proptosis 
The majority of cases, however, tall into a group representing about 
a dozen causes Vieitier’ tound that two thirds of his cases were 
grouped under twelve diagnoses. In approximately 60 per cent of the 
present series the exophthalmos was found to be due to six disorders: 
exophthalmuc goiter, 25 per cent; meningioma, 11 per cent; hemangi- 
oma, 7 per cent mucocele, 7 per cent; arteriovenous aneurysm, © per 
cent, and malignant lesions of the paranasal sinuses, 4 per cent 

kxophthalmu Goiter.— There is a growing tendency to differentiate 
the exophthalmos of exophthalmic goiter into two varieties. The first 
type occurs m the so-called classic toxic diffuse goiter (Graves’s dis 
ease). Here the emphasis ts placed on the constitutional manifestations 
of the disease, with the ocular role secondary. It is generally stated 
that in this condition the exophthalmos rarely exceeds 3 mm. and that 
asymmetry of exophthalmos is uncommon.” The second type of exoph 
thalmos is described as ocecurring in a many-named syndrome, character- 
ized by persistent or progressive exophthalmos, generally associated 
with palsies of extraocular musculature and a moderately elevated, 
normal or depressed basal metabolic rate Phe exophthalmos may 
increase when the metabolic rate 1s controlled by medical treatment or 
by thyroidectomy. In some instances medical or surgical treatment may 
precede the increase of exophthalmos 


Jensen * apphed the name “malignant exophthalmos” to the second 
type. Brain ® stated preference for the name “exophthalmic ophthalmo 
plegia,” while Thomas and Woods '® employed the term “progressive 


exophthalmos after thyroidectomy.” Means, in his earlier paper with 


Hertz and Willams," stated that he preferred the title “Graves’ dis 


Pieifier, R. I Roentgenography of Exophthalmos, with Notes on the 
Roentgen Ray in Ophthalmology, Tr. Am. Ophth. Soc. 39:492-560, 1941. 

8. Jensen, V. A Malignant Exophthalmus After Strumectomy, Acta ophth 
18:1.2), 1940 

9. Brain, W. R Exophthalmic Ophthalmoplegia, Tr. Ophth. Soc. U. King- 
dom 87 (pt. 1) :107-115, 1937 

10. Thomas, H. M., Jr., and Woods, A. ¢ Progressive Exophthalmos Follow- 
ing Thyroidectomy, Bull. Johns Hopkins Hosp. §8:99-113, 1936. 

1}. Means, J. H.; Hertz, S.. and Williams, R. H.: Graves’ Disease with Dis- 
sociation of Thyrotoxicosis and Ophthalmopathy, West. J. Surg. €0:493-498 (Sept.) 
1941 
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ease with dissociation of thyrotoxicosis and ophthalmopathy,” although 
in his latest text’! he employed the term “hyperophthalmopathic 
Graves’ disease.” This entity corresponds to the “thyrotropic type of 
exophthalmos” of Mulvany “* and the “ophthalmic type” of Rundle and 
Wilson.** Hereafter, in this report the term “hyperophthalmopathic 
Graves’s disease” will be used when referring to this syndrome. 

The detection of those patients in whom pronounced exophthalmos 
will conceivably develop during medical treatment or after thyroidectomy 
is usually impossible, although the potentiality may be suspected. A care- 
ful evaluation of the ocular signs and the recognition of certain dif- 
ferential features are necessary in order to distinguish this group from 
that with the usual exophthalmos of exophthalmic goiter. These points 
have been summarized by Woods ** as follows: Early in the course 


of the disease the degree of exophthalmos may be slight, but usually it 


progresses to a moderate or extreme degree, Asymmetry of the proptosis 
is fairly common. Whether the exophthalmos is slight or extreme, it is 
generally associated with chemosis, edema of the lids, diplopia or frank 
tropias, epiphora, photophobia and inability of the observer to reduce 
the exophthalmos appreciably by pressure on the globes. 

Histologically, the striated orbital musculature in this condition 
may show pronounced changes. These changes were described by 
Burch ‘* in 1929 and were subsequently studied carefully by Naff- 
ziger,’’ Friedenwald ** and Thomas and Woods.*® The changes described 
by these investigators are essentially those of hypertrophic myositis, 
namely, tremendous hypertrophy, interstitial fibrosis and edema of the 
muscle with focal lymphocytic infiltration. Dobyns '* showed histologic 

12. Means, J. H The Thyroid and Its Diseases, ed. 2, Philadelphia, }. B 
Lippincott Company, 1948. 

13. Mulvany, J. H The Exophthalmos of Hyperthyroidism: A _ Differen- 
tiation in the Mechanism, Pathology, Symptomatology, and Treatment of Two 
Varieties, Am. J. Ophth. 27:589-612 (June); 693-712 (July); 820-832 (Aug.) 
1944 

14. Rundle, F. F.. and Wilson, C. W Asymmetry of Exophthalmos in 
Orbital Tumour and Graves's Disease, Lancet 2:51-52 (Jan. 13) 1945 

15. Woods, A. ¢ The Ocular Changes of Primary Diffuse Toxic Goitre 
A Review, Medicine 28:113-153 (May) 1946 

16. Burch, F. E The Exophthalmos of Graves’ Disease, Minnesota Med 
12:668-675 (Nov.) 1929 

17. Naffziger, H. C.: Pathologic Changes in the Orbit in Progressive Exoph- 
thalmos, with Special Reference tc Alterations in the Extra-Ocular Muscles and 
the Optic Disks, Arch. Ophth. 9:1-11 (Jan.) 1933. 

18. Friedenwald, J. S.: Orbital Myositis and Choked Disc in Exophthalmic 
Goitre, Ann. Surg. 96:995-997 (Dec.) 1932. 

19. Dobyns, B. M.: Exophthalmos and Tissue Changes in the Guinea Pig 
Following Administration of the Thyroid Stimulating Hormone of the Pituitary 
Gland, West. J. Surg. 84:411-425 (Nov.) 1946. 
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evidence of edema and cellular infiltration of the orbit in experimental 
animals given thyrotropic hormone. Rundle and Pochin,” however, 
showed pathologic changes in orbital tissue of thyrotoxic patients even 
when ocular signs were absent; the question therefore arises whether 
hyperophthalmopathic Graves's disease is merely the same disease entity 
as the classic Graves's disease with more advanced orbital changes. 

The pathogenesis of exophthalmos in exophthalmic goiter is obscure. 
Means ** expressed the belief that the ocular syndrome is only a part 
of a generalized disturbance of water balance and electrolytes. Since 
the orbit is closed in all directions except anteriorly, any increase in its 
contents is partially expressed as proptosis. In Daniels’ ** opinion, 
the original cause is a disturbance of the adrenal glands or gonads, the 
anterior lobe of the pituitary gland being activated indirectly through the 
hypothalamus. As Woods '* pointed out, the occurrence of exophthalmos 
in patients with low basal rates and the frequent improvement of the 
patient after administration of desiccated thyroid and iodine indicate 
that the condition is not associated with hyperthyroidism and thyro 
toxicosis, or with an increased amount of normal thyroxin. On the 
contrary, Woods expressed the opinion that the condition may be due 
to hypothyroidism or a deficiency of normal thyroxin. Marine and 
Rosen © hypothesized that the exophthalmos of hyperophthalmopathi 
Graves's disease may be different from that of primary toxic goiter, the 
latter type of exophthalmos being produced more particularly by edema 
of the orbital contents and the former by organic hyperplasia of the 
orbital contents 

Aird ** came to somewhat the same conclusion after his work on 
experimental exophthalmos in animals produced by extract of the 
interior lobe of the pituitary. He stated the belief that in hyperophthal- 
mopathic Graves's disease the cause lay in a degenerative and fibrotic 
myopathy, due to the patient's failure to establish a proper endocrine 
adjustment after operation 

It was formerly commonly accepted that, with the exception of the 
hyperophthalmopathic group, the exophthalmos of exophthalmic goiter 


becomes less after the basal metabolic rate has been controlled. Recent 


». Rundle, F. F., and Pochin, F. F The Orbital Tissues in Thyrotoxicosis 
\ Quantitative Analysis Relating to Exophthalmos, Clin. Se. $:51-74, 1944 

21. Means, |. H The Diagnosis and Treatment of Hyperthyroidism, Canad 
VA (Dec) 1940 

22 Cited by Woods."* 

23. Marine, D., and Rosen, S. H Exophthalmos in Thyroidectomized Guinea 
Pigs by Thyrotropic Substance of Anterior Pituitary, and the Mechanism Involved, 
Proc. Soc. Exper. Biol. & Med. 3@:901-903 (March) 1933 

24 Aird, R. B.- Experimental Exophthalmos and Associated Myopathy Induced 
by the Thyrotropic Extract, Arch. Ophth. 96:1167-1178 (Dec.) 1940. 
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studies by Soley * and by Dobyns and Haines * indicate, however, that 
an actual increase of exophthalmos is the commoner result. Dobyns 
and Haines demonstrated a slight increase of exophthalmos in the 
majority of patients after treatment with iodine, after thyroidectomy, 
during postoperative myxedema and during treatment of exophthalmic 
goiter with thiouracil. 

Various hypotheses have been formulated to account for the exoph 
thalmos of Graves’s disease. Woods used the following grouping of 
the more prominent hypotheses: (1) hypertrophy of the orbital contents ; 
(2) relaxation of the striated extraocular musculature; (3) contraction 
of the smooth muscle of the orbit or lids; (4) simple edema of the 
orbital contents; (5) dilation of the orbital blood vessels; (6) hyper 
trophic myositis of the orbital muscles; (7) action on the orbital 
contents of a hormone of the anterior lobe of the pituitary gland. 

1. Hypertrophy of the Orbital Contents: Von Basedow ® originally 
suggested that exophthalmos of exophthalmic goiter was caused by 
hypertrophy or hyperplasia of the orbital contents, especially the fat 
Smelser *” analyzed the orbital contents in a series of cases of clinical 
and experimental exophthalmos. He found an actual hyperplasia of 
orbital contents, in which the fat played a prominent role. Specifically, 
Smelser demonstrated a 30 per cent increase over the control series of 
the weight of the orbital contents of guinea pigs which had been thyroid 
ectomized and treated with extract of the anterior lobe of the pituitary 
He found a 100 per cent increase in the fatty connective tissue, a 40 
per cent increase in the dorsal lacrimal gland and a 22 per cent increase 
in the size of the extraocular muscles. 

2. Relaxation of the Striated Extraocular Musculature Cooper, 
in 1849, and Fisher,” in 1921, both suggested that relaxation of the 
tour rectus muscles was a contributing factor to the development of 
exophthalmos. Mulvany '* also expressed the belief that relaxation of 


the striated extraocular musculature was a factor in the exophthalmos 
of his thyrotoxic group. He described a “thyrotoxic myasthenia” which 
by organic changes produces weakening and relaxation of the orbital 


25. Soley, M. H Exophthalmos in Patients with Various Types of Goiter 


Arch. Int. Med. 70:206-220 (Aug.) 1942 

26. Dobyns, B. M., and Haines, S. F.: Changes in the Prominence of the Eyes 
in Various Thyroid States, J. Clin. Endocrinol. 6:633-642 (Sept.) 1946 

27. Smelser, G. K Experimental Production of Exophthalmos Resembling 
That Found in Graves’ Disease, Proc. Soc. Exper. Biol. & Med. 38:128-130 (Oct) 
1936 

28. Cooper, W. W.: On Protrusion of the Eyes in Connexion with Anaemia 
Palpitation, and Goitre, Lancet 1:551-554 (May 26) 1849 

29. Fisher, C.. in discussion on Parker, W. R.: Double Luxation of the Ey« 
balls in a Case of Exophthalmic Goiter, Tr. Am. Ophth. Soc.; Arch Ophth $4:1 
(Jan.) 1922 
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striated muscles. In his opimion, these changes, together with contraction 
of the orbital smooth muscle, are responsible for exophthalmos in the 
thvrotoxn group 
3. Contraction of the Smooth Muscle of the Orbit or Lids: This 
hypothesis postulates that exophthalmos caused by thyroid disease is 
ntmbuted to by two factors 1) excitation of cervical sympathetic 
nerves with contraction of smooth muscle fibers in the orbit, and (2) 
orbital edema caused by venous congestion. Hesser,” in 1913, showed 
that in man Muller's muscle is vestigial and could not alter the position 
of the globe and that compression of the small venules in the muscle 


could not produce orbital venous stasis because of the free and extensive 


inastomeosis with the faci il veins 
Landstrom im 1907, described a smooth muscle of the anterior 
ve In his opinion, contraction of this muscle caused 
r ind Troell were unable to confirm the presence 


uscle and expressed the belief that Landstr6m was in 


i portion of Muller's orbital muscle 


le did not attribute proptosis in man to stimulation of the 
cervical sympathety nerves In the anesthetized dog such stimulation 
of the cervical sympathetic nerves resulted in from 4 to 5 mm. of prop 


tosis, caused by a wave of contraction in the muscular lateral wall of the 


orhit, with consequent diminution of volume of orbital space Chis 
‘ thalmos thus is due not to an increase of orbital contents but, 
t er, t reduction of orbital volume In man the orbital walls are 


upletely bony and, though vestigial rudimentary smooth muscle may 


etrmes be found in the region of the anterior orbital fissure, stim 
the sympathetic trunk with an exophthalmometer in place, as 
luring operations on the neck, does not result in protrusion of the 


Orbital Contents: Sattler, in 1911, 

pressed the belt that simple orbital edema was the cause of exoph 

toxic ter. He pointed out the similarity to edema of the 

econdary to camllary dilatation. He showed simple edema of the 

rhita tents lustologically and stated the belief that a toxin produced 
Cod 


sequent studies have confirmed the state 
i factor in the mereased bulk of orbital contents 


lministered pituitary extract cor taining a potent thyrotropi 


Hesse er Rindege pparat und glatte Muskulatur der Orbita 
tande. Anat. Hefte 49:1-302. 1913 


( cerning Exophthalmos, with Special Reference to 
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factor to guinea pigs. He found a retrobulbar edema, more pronounced 
in thyroidectomized animals than in intact animals. He attributed the 
proptosis to this edema of orbital contents. Galli-Mainini “ hypothesized 
that the patient who has thyrotoxicosis is maintaining his water balance 
at the upper limit of capacity. 

5. Dilatation of the Orbital Blood Vessels: This hypothesis assumes 
that thyrotoxicosis produces widespread disturbance of vascular nerve 
control, including the cervical sympathetic system. Because of this, it 
is believed that dilatation of the carotid and orbital vessels occurs, 
resulting in proptosis. This hypothesis has several shortcomings: 1 
Not all cases of exophthalmic goiter with exophthalmos show ocular 
congestive phenomena. 2. Vasodilatation of the orbital contents alone 
cannot account for the histologic picture of hypertrophy and hyperplasia 
3. The orbital veins are free of valves and have adequate anterior and 
posterior communications. 

6. Hypertrophic Myositis of the Orbital Muscles: This factor was 
advanced by Naffziger and Jones ** as contributing to the exophthalmos 
of thyrotoxicosis, particularly in progressive exophthalmos following 
thyroidectomy. Woods ** pointed out that this hypothesis, again, does 
not seem to fit the entire picture, since such fibrosis and hypertrophy of 
the extraocular muscles are observed inconstantly, are present in only 
a few patients and may be entirely absent even in severe progressive 
exophthalmos 

7. Action of a Hormone of the Anterior Lobe of the Pituitary on 


the Orbital Contents: The concept of the relation of exophthalmos of 


toxic diffuse goiter to a hormone of the anterior lobe of the pituitary 


is based on a series of laboratory experiments. Loeb and Fried 


gland 
among other investigators, produced by the injection into animals 

of an extract of the anterior lobe of the pituitary the picture of a 
thyrotoxicosis which included exophthalmos in a substantial percentage 
Marine and Rosen ™ investigated this experimental exophthalmos 
and its relation to hyperthyroidism. By injecting extract of the anterior 
lobe of the pituitary, they could produce « ophthalmos in rabbits, 
particularly if thyroidectomy had been previously performed, The 


33 
Thyroid 


Exophthalmometric M ements in Patients with 

Disease, with Some Discussion of Their S rnificance Lnn. Int. Med 
16:415-426 (March) 1942 

34. Naffziger, H. C.. and Jones, O. W., Ir the Surgical Treatment of Pro 
gressive Exophthalmos Following Thyroidectomy, |. A. M.A 99:638-442 (Aug 
20) 1932 

35. Loeb, L., and Friedman, H Exophthalmes Produced by Injections of 
Acid Extract of Anterior Pituitary Gland of Cattle. Pr Soc. Exper. Biol. & 
Med. 29:648-6450 (Feb.) 1932 
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development of exophthalmos could be prevente! by administration of 
thyroxin and iodine or by extirpation of the cervical sympathetic nerve 
supply. They concluded that the exophthalmos was produced by stim 
ulation of the cervical sympathetic fibers and contraction of Muller's 
orbital muscle. In their opinion, the development of exophthalmos was 
dependent on a relative thyroid deficiency 

The questionable part that the cervical sympathetic nerves and 
Muller's orbital muscle played in this picture was made clear by the 
expermnental work of Smelser," in 1936. He concluded that there was 
a similarity between the experimental exophthalmos produced by the 
hormone of the anterior lobe of the pituitary and the clinical exoph 
thalmos of thyrotoxicosis. He did not believe that venous stasis, 
contraction of smooth muscle or sympathetic stimulation played a part 
in either process. As previously stated, he found an increase in orbital 
contents contributed to by edema, an increase of fat and increased volume 
of the striated muscles. The increase of orbital tissue was somehow 
related to the action of the anterior lobe of the pituitary, but whether 
through thyrotropic hormone or not remains unknown 

Dobyns ** injected a thyroid stimulating hormone, of the anterior lobe 
of the pituitary body into guinea pigs. He produced a pronounced 
exophthalmos regardless of the presence or absence of the thyroid gland 
or the testes. He described a connective tissue reaction throughout the 
body and rapid depletion of fat deposits, with replacement by edema and 
connective tissue. In his opinion, the orbital changes are part of this 
generalized picture. Histologically, he showed that these changes in 
fat and connective tissue are characterized by the presence of edema 
und the infiltration of many granulocytes, lymphocytes and tissue 
macrophages 

Mulvany expressed the belief that hyperthyroidism is of three 
distinct types: a thyrotoxic type, associated with hyperthyroidism and 
ympathetic stimulation: a thyrotropic type, related to the anterior lobe 
of the pituitary gland, and a thyropathic variety, including thyroid 
disease, sucu as malignant lesions, thyroiditis and lymphadenoid goiter 
Exophthalmos occurs only in the first. two types, and in Mulvany’s 
opimon they can be sharply differentiated. He expressed the belief that 
the exophthalmos of thyrotoxicosis is caused by the combination of 
spastic contraction of Landstrom’s and Miiller’s orbital muscles together 
with a so-called myasthenia of the extraocular muscles He described 


the characteristics of the thvrotoxic type as normal orbital contents. 


absence of intraorbital edema, spastic retraction of the lids and degenera 


tion of the extraocular muscles of a kind which differs sharply from that 
found in the thyrotropic type 
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Mulvany attributed the exophthalmos of his thyrotropic type to an 
increase of orbital contents with hypertrophy and degeneration of the 
orbital striated musculature. These orbital changes result in increased 
orbital pressure, with resulting proptosis. The primary differential 
points present in the thyrotropic type and absent in the thyrotoxic variety 
were stressed by Mulvany. These consist of the subjective phenomena 
the incidence of asymmetry of exophthaimos, the absence of true spasm 
of the lids, the frequently higher degree of proptosis, difficulty in reduc 
tion of exophthalmos by pressure on the globe, chemosis of the 
conjunctivas and edema of the eyelids. 


Benedict * expressed the belief that the exophthalmos of exoph 
thalmic goiter is sometimes delayed, following by several months a 


subclinical episode of mild exophthalmic goiter productive of no notice 
able general symptoms 


Hemangioma.—This tumor is generally considered the commonest 


primary tumor of the orbit. It is probably congenital in origin but may 
not appear until the fifth decade of life. The hemangioma is radio 
sensitive, is often encapsulated and is considered benign. The amount 


of connective tissue stroma varies, some tumors being cavernous or 
cystic and others rather firm. Several characteristics of this tumor are 
worth emphasis‘: 1. It does not interfere with ocular rotations 


When located deep in the orbit, it commonly gives roentgenographic 


evidence of increased intraorbital pressure. 3. The amount of exoph 


thalmos produced is variable. These variations are, of course, reflections 


of the size of the tumor, which may be altered in size spontaneously by 
changes in the orbital venous drainage, such as those produced by com 
pression of the jugular vein incident to crying, straining or coughing 
Che clue to a hemangioma of the orbit may occasionally be seen in a 


similar lesion of the eyelid or subconjunctival space. An acute increase 


in the amount of exophthalmos is occasionally seen as the result of 
thrombosis of vessels involved in a hemangioma. 


Pseudotumor.—-The pseudotumor is a chronic cellulitis or granulo- 
matous process of unknown origin. The orbital tissues show microscopic 
evidence of chronic inflammation within a stroma of fibrous tissue. Foci 
of lymphocytes are present throughout, and lymph follicles with germinal 
centers have been described.’ 


Reese *' described the following differential points between pseudo- 
tumor and real tumor of the orbit: 1. Pseudotumor tends to occur in the 


%. Benedict, W. L.: Diagnosis of Orbital Tumors: Address of the Guest 
of Honor, J]. A. M. A. 126:880-884 (Dec. 2) 1944 

37. Reese, A. B.: Orbital Tumors and Their Surgical Treatment, North 
Carolina M. J. 1:583-592 (Nov.) 1940. 
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fourth and hith decades; primary tumor, earlier in life. 2. The develop 


ment of exophthalmos of pseudotumor is relatively rapid as compared 
with that for primary tumor, with which exophthalmos is usually slow 
in development. 3. Primary tumor is never bilateral; pseudotumor is 
bilateral in one third of the cases, an interval of four to nine months 
occurring before involvement of the second eye. 4. A real tumor 
(prumary or metastatic) often shows roentgenographic changes of the 
orbital bones; the pseudotumor, characteristic ally produces none. 5 
Primary tumor generally causes no pain or edema of the conjunctiva or 
lids; pseudotumor causes pain and edema in 50 per cent of cases 

Mucocele or Pyocele (Retention Cyst of Paranasal Sinuses Phis 
lesion is a very common cause of proptosis of one eye. Usually the cyst 
produces a firm exophthalmos, with the globe displaced forward and 
temporally or inferiorly. The roentgenogram usually shows a character 
istic picture-—a defect or hiatus of the wall of the clouded sinus, in 
which a part of the outline of the cyst may often be seen 

Meningioma.-This is a slow-growing tumor, considered by many 
observers to be usually benign. It arises in the cell clusters of the 
arachnoid and has several characteristic sites, with corresponding 
syndromes: (1) meningioma of the optic nerve; (2) meningioma of 
the sphenoid ridge; (3) meningioma of the tuberculum sellae, and (4) 
meningioma of the olfactory groove. The last two types do not produce 
exophthalmos and are not discussed in this paper. 

Meningiomas of the optic nerve usually cause early loss of vision 
with optic nerve atrophy or papilledema and proptosis. These tumors 
lie in the muscle cone at the apex of the orbit, surrounded by the extra 
ocular muscles tfecause of this, impairment of ocular rotation is an 
early suggestive sign The bones of the orbit, lying close, are often 
infiltrated, with resultant hyperostosis. The close relationship to the 
optic canal and the superior orbital fissure favors spread into the cranial 
cavity 


Meningiomas of the sphenoid ridge may be conveniently divided into 


three groups, depending on which portion of the sphenoid ridge is 


nvolved. Those arising on the inner third of the sphenoid crest involve 
the optic canal, producing optic nerve atrophy or papilledema and 
exophthalmos Chose arising on the middle third of the ridge may 
produce large hyperostoses and exophthalmos without subjective symp- 
toms. Involvement of the outer third of the sphenoid ridge usually 
implicates the temporal fossa and may produce bulging of the temporal 
ircea 

stoses of contyruous bone are attributed to growth of the 
tumor » haversian canal system of the bone, with resultant 
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mount importance when evident on the roentgenogram. It should be 
borne in mind, however, that other lesions, particularly vascular tumors, 
characteristically produce hyperos*oses.™* 

Elsberg, Hare and Dyke ® reported a series of 807 verified cases of 
intracranial neoplasm. In 15 cases (1.9 per cent) there was marked 
proptosis of one eye. In 10 (67 per cent) of these 15 cases the proptosis 
was caused by meningioma. Elsberg and associates reported that the 
exophthalmos was most frequent on the left side in females (in 7 of 8) 
and on the right side in males (in 5 of 7). In the 17 cases of dural 
meningioma included in our series, no such predilection for one side 
could be found on the basis of sex, the exophthalmos predominating in 
females on both the right and the left side by a ratio of almost 2:1 
EIsberg, Hare and Dyke expressed the belief that the proptosis was 
usually caused by involvement of the orbital walls, intraorbital extension 
of the tumor or increase of orbital pressure transmitted from the cranial 
cavity through the superior orbital fissure. They found no evidence 
which would attribute the exophthalmos to compression of the cavernous 
sinus or the ophthalmic veins, with resultant venous stasis. The series 
of Reese and our series include cases of meningioma, whether it was 
primary in the orbit or intracranial, since it is often impossible to desig 
nate the origin, either clinically or at operation. Reese indicated that of 
the 13 cases of meningioma in his series the tumor was primary in the 
orbit in 4 and in the cranial cavity in 7, and that in 2 the origin was not 
determined 

Dermoid and Epidermoid Cysts.—These congenital cysts are usually 
located in the anterior portion of the orbit. However. they may lie deep 
in the orbit or extend posteriorly along the bony walls to a retrobulbar 
position, thus giving rise to proptosis. The roentgenogram is usually 
helpful in diagnosis, showing well defined bony defects with increased 
density peripherally. 

Glioma of the Optic Nerve or Chiasm.—Reese™ considered this a 
rare tumor, although Pfeiffer’ did not agree, finding 7 cases of the 
tumor (3.5 per cent) in his series of 200 cases. The present series of 
177 cases includes 3 cases (1.7 per cent). The glioma of the optic path- 
ways is slow growing and of a relatively low degree of malignancy 
There is variation of the cell type, the majority heing either astrocy- 
tomas or oligodendrocytomas. Visual loss commonly precedes the 


exophthalmos. The roentgenogram is invaluable in diagnosis and may 


38. Benedict, W. 1 Surgical Treatment of Tumors and Cysts of the Orbit, 
Am. J. Ophth. 32 (pt. 1):763-773 (June) 1949 

39. Eisberg, C. A.; Hare, C. C.. and Dyke. C. G Unilateral Exophthalmos 
in Intracranial Tumors with Special Reference to Its Occurrence in the Men- 
ingiomata, Surg., Gynec. & Obst. $8:681-699 (Dec.) 1932 
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show enlargement of the optic canal or deformity of the sella turcica if 
the chiasm is involved. In children this tumor should be differentiated 
from retinoblastoma and neurofibromatosis 


Neurofibromatosis——This condition is generally considered the 
commonest of the neurogenic tumors of the orbit. If offers many 
characteristics which help in establishing the diagnosis. Among these 
ure the pigmentation of the skin, the multiple small neurofibromas or 
pigmented nevi and the roentgenogram, which may show effects in the 
udjacent orbital bones. These tumors may involve not only the orbit 
but the lids, face, cranium and intraocular structures 

Mixed Tumor of the Lacrimal Gland.—Reese ™ stated that 95 per 
cent of tumors of the lacrimal gland are of the mixed ectodermal and 
mesodermal type. Pfeiffer’ considered them congenital. The average 
age of patients in Reese's series at the time of discovery of the tumor 
was 45 years. In the cases reviewed by us the average age was also 45 
years. These tumors characteristically arise during or after middle age 
and may produce roentgenographically visible changes, such as localized 
bony defects of the orbital wall or hyperostoses. Sanders * pointed out 
that they must be considered malignant because of their marked tendency 
to recur locally, with destruction of the orbital bones, and their tendency 
to metastasize (33 per cent) or extend intracrantally (42 per cent) 
This is particularly true of the cylindroma, which shows a decided 


tendency to invade bone 


Valignant Tumors of the Nasopharyna In Reese's ** opinion 


hese tumors are a common cause of exophthalmos from a source outside 
the orbit. His classification includes transitional cell carcinoma, lympho- 
epithelioma, lymphosarcoma and a group too anaplastic for identification. 
lhe site of origin is usually in the posterior portion of the nasopharynx. 
lhese tumors enter the orbit through the superior orbital fissure, having 
wcompanied the internal carotid artery from the carotid groove. 

Malignant Tumors of the Paranasal Sinuses——These tumors must 
be considered not uncommon, The present series includes 7 cases (4.0 
per cent). Invasion of the orbit is by direct extension from the para- 
wasal sinuses. The cell type corresponds in general to that of malignant 
lesions arising in the nasopharynx. Reese found the maxillary sinus 
the most frequent primary site. He pointed out that malignant lesions 
of the ethmoid sinuses probably produce exophthalmos in a large percent- 
age of cases, because only the thin lamina papyracea separates the 
ethmoid sinuses from the orbit and also because of the frequent 
association of infection with malignant lesions of the ethmoid cells, with 
resultant orbital inflammation 


40. Sanders, T. E Mixed Tumor of the Lacrimal Gland, Arch. Ophth 
21: 239.257 (Feb.) 1939 
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Arteriovenous Ancurysm.—The majority of arteriovenous aneurysms 
causing proptosis are traumatic and involve the internal carotid artery 
and the cavernous sinus. Such aneurysms, however, also arise spon 
taneously or as a result of inflammation in the region of the cavernous 
sinus. Typically the condition is characterized by pulsating exophthalmos 
and bruit over the orbit or skull. The pulsation, usually palpable, and 
oiten directly visible, is either of the globe or of dilated veins of the 
brow, lids or glabella. The veins of the retina, conjunctiva and lids may 
be enormously dilated. Pulsating exophthalmos may also be caused by 
a variety of other lesions, both intraorbital and extraorbital, among 
which are highly vascular tumors of the orbit, aneurysm of the ophthalmic 
artery in its intracranial or intraorbital portion, aneurysm of the interior 
carotid artery and varicosities of the orbital veins 

In 6 of the 11 cases of arteriovenous aneurysm which we reviewed, 
the lesion was caused by a connection between the cavernous sinus and 
the carotid artery; in 1 it was in the retrobulbar region, and in 4 the site 
was not specified. Of the total, the aneurysm was traumatic in origin 
in 8 and spontaneous in 3. 

Hemangioendothelioma.— Although not a common tumor, it is felt 
that this neoplasm should be mentioned because of the scarcity of cases 
in the literature. We found 5 verified cases in the present series 
Benedict * gave an incidence of 33 cases of hemangioendothelioma in his 
series of 3,190 tumors of the eye. He found them more frequent in the 
apex of the orbit than in other sites. This tumor varies in malignancy 


is seldom encapsulated and rapidly invades the orbital tissues along nerve 


and blood vessel pathways. It is radioresistant and offers a poor 


prognosis 
COMMENT 


The accompanying table is a compilation of the causes and incidences 
of exophthalmos as reported by several authors. The diagnoses have 
heen divided into three categories: (1) exophthalmos due to neoplasm, 
(2) exophthalmos due to non-neoplastic conditions and (3) exoph 


thalmos of unknown origin 

The data presented in the table are not intended to be comparabk 
for the various authors, since dissimilar criteria were used by them in 
the selection of cases. Pfeiffer’s ’ series represents exophthalmos of one 
or both eyes, while O’Brien and Leinfelder “ included only cases of 
unilateral exophthalmos, the criteria for unilaterality not being given 


41. O'Brien, C. S., and Leinfelder, P. J.: Unilateral Exophthalmos: Etiologic 
and Diagnostic Studies in 82 Consecutive Cases, Am. J. Ophth. 18:123-132 ( Feb.) 
1935. 
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The data of Dandy,** Jackson “ and Iles and Short * are confined to 
exophthalmos of orbital or intracranial tumors. Jackson excluded dural 
meningioma from his series, not considering it an orbital tumor. Reese's 
series consists of cases of asymmetric exophthalrmos caused by tumors 
or tumor-like lesions. He excluded proptosis caused by exophthalmic 
gorter, arteriovenous aneurysm, mucocele, thrombosis of the cavernous 
sinus, craniostenosis and aneurysm of the ophthalmic artery. In Reese's 
total of 174 cases of histologically verified tumors are included 21 cases 
in which the tumors had not caused exophthalmos but were capable of 
doing so. In the table we have omitted these 21 cases from Reese's series 

Pfeiffer studied 200 consecutive cases of exophthalmos from all 
causes referred to him for roentgenographic study. Malignant neo 
plasms occurred in 10 per cent of the total series, being primary in the 
orbit in 6 per cent, and secondary in 4 per cent. Benign neoplasms and 
cysts accounted for 25 per cent of his cases. The diagnosis of exoph 
thalmic goiter was made in 6 per cent of the total series. This figure, 
of course, includes only cases referred for roentgenographic study ; thus, 
the incidence is not comparable to that in our series. In 13 of the 20 


undiagnosed cases in Pfeiffer's series, the exophthalmos was of one eve 


only. Pfeiffer emphasized the value of roentgenography in determining 
the cause of exophthalmos 
Present Sertes of Cases—In 78 (44 per cent) of the 177 cases in 
ir series, the exophthalmos was neoplastic in origin. Malignant 
neoplasm was present im 38 (21.5 per cent), being primary in the orbit 
n 19 (107 per cent) and secondary in 19 (107 per cent). Benign 
neoplasms occurred in 40 cases (23 per cent). Meningioma, intracranial 
and intraorbital, represented 20 cases (11.3 per cent), and hemangioma, 
12 cases (7 per cent) 
i xophthalmos of non-neoplastic origin occurred in 76 cases (43 per 
nit) In 45 of these 76 cases (25 per cent of the series) the exoph 
thalmos was attributable to exophthalmic goiter, No attempt was made 
to ditferentiate exophthalmic goiter into the thyrotoxic and the hyper 
ophthalmopathic type. Arteriovenous aneurysm was responsible for 11 
iseés (6 per cent) and mucocele for 12 cases (7 per cent) 
Classified as undiagnosed were 23 cases (123 per cent). Of these, a 
hagnosis of orbital tumor was probable in 5 cases, a tumor being 


palpable in 2 instances 


42. Dandy, W. F Orbital Tumors Results Following the 
Operative Attack, New York, Oskar Piest, 194! 


Transcranial 


43. lackson, H Orbital Tumours, Proc. Roy. Soc. Med. 38:587.504 


/ (Aug.) 
1945 


44. Iles, A. E.. and Short, A. R Orbital Tumours, Brit. |. Sure. $9:147-150 
(Oct.) 1943 
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[he mean amount of asymmetry of e 


thalmic goiter and exophthalmos of neopla 
origin, except to offer a rough indication 
may be expected with various diagnoses 


tion, arteriovenous aneurysm (9.7 mm.), 


thalmic goiter (4.6 mm.) ts next to the 


xophthalmos (chart 2) was 


found to be of no great assistance in the differential diagnosis of exoph 


stic and other non-neoplastx 


what degree of proptosis 
Thus, a non-neoplastic cond) 
heads the list. while exoph 


last in order of Trequency 


Diagnosis Rarge Amt of asymmetry, in ran 
4 6 9 10 

Arterio venous aneuryerm UL 3-15 a7 
Meningioma (Ur 3-19 
Sarcoma, second ary to obit 5-12 
Sarcoma. primary to orkut(5) 6-10 
Meningioma, optic nerve (5) 6-6 
Inflarmmator y ’-T 
Hemangtoendothelioma 5) 4-12 
Derrnoida (4) 4-10 TO 
Malignan paranasal sinusea(? 3-41 
Neopla am, hernat« poetic systern(4) 4-13 6.5 
Pseudotumor (3 4-10 6c 
‘arcinoma, primary to orbit (6) 35-10 
Hemangioma (12 3-10 59 
Glioma, optic nerve (3) 3-10 
Mucocele (12) 25-12 
Carcinoma,secondary to orbit (4) 5-6 Ea 3.5 
lsteoma (4) 

Chart 2--Mean amount of asymmetry of exophthalmos by cause of exoph 


thalmos. Numbers in parentheses denote number of cases 


Neoplastic and non-neoplastic causes are well mixed between these two 


extremes 


Chart 3, presenting the distribution of the amount of asymmetry of 
exophthalmos, and comparing exophthalmic goiter with exophthalmos 
of neoplastic and other non-neoplastic origins, reveals that a greater 
degree of asymmetry favors exclusion of exophthalmic goiter from con- 
sideration in differential diagnosis of the three types. Specifically, it was 


F 
(RCOHIVES O} PHTHALMOL 
Th 
| 
| 
{ 
? 
4 
at 
i 
i 
q 
; 


DRESCHER-BENEDICT—ASYMMETRIC EXOPHTHALMOS 127 


found that of our series of cases of exophthalmic goiter, 58 per cent 
showed less than 5 mm. of asymmetry, 89 per cent less than 7 mm. and 
none more than 10.9 mm. This contrasts rather sharply with the figures 
for the non-neoplastic and neoplastic types, between which there was 
little difference. In the non-neoplastic group, 26 per cent were found to 
have less than 5 mm. of asymmetry; 51 per cent, less than 7 mm., and 
8O per cent, less than 11 mm. The neoplastic group showed that 24 per 
cent had less than 5 mm., 54 per cent less than 7 mm. and 90 per cent 
less than 11 mm. 


50 
8 Exophthal mic goiter 


Non-neoplastic 


t Neoplastic 


Amount of asymmetry, in mm 


Chart 3.—Distribution of amount of asymmetry of exophthalmos in cases of 
exophthalmic goiter and of exophthalmos due to neoplastic and to other non 
neoplastic causes 


Thus, as pointed out by Rundle and Wilson,"* a high amount of 
asymmetry favors the diagnosis of tumor. A low degree of asymmetry, 
however, does not exclude tumor, since the patient may present himself 
for diagnosis early because of loss of visual acuity, such as occurs in 
tumors of the optic nerve. In general, asymmetry of the two eyes of 
more than 7 mm. is uncommon in exophthalmic goiter and should lead 
one to favor another diagnosis 

Lastly, the degree of prominence of the less protruding of the two 
asymmetric eyes was compared for exophthalmic goiter and other causes 
of exophthalmos. This was done to determine whether the term 
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‘unilateral exophthalmos” as applied to exophthalmic goiter is proper 


as now employed. We employ the term “base eye” to designate the less 


romment of the two eves 


\s previously pointed out, the mean prominence of 200 normal eves 


im our control series was 17.3.mm. The mean of measurements for the 


base eye in all cases in our series, excluding cases of exophthalmuc goiter 


umd those of exophthalmos of unknown origin, was 17.2 mm This 


compares closely with the normal figure Ihe mean of measurements for 


the base eye for the group with « xophthalmic goiter, however, was 19.1] 
] n. This variation was statistically significant 

standard deviation of the me in 
Thus, we find that in cases of “unilateral” exophthalmic goiter the 


supposedly uninvolved eve, that which lies within the normal range < 


prominence, 1s more prominent by an average of almost 2 mm. than the 


eye in cases of exophthalmos of any other cause. Accordin 


Since 


exophthalmic goiter involves both orbits, it is believed preterable to use 


the term “asymmetric exophthalmos” when discussing i 


thalmne goiter in which clinically ocular involvement appears to be 


untlateral 


SUMMARY 


xophthalmometric measurements (Hertel) of 100 normal subjects 


tell within a range of 10 to 24 mm., with a mean of 17.3 mm The 


2 
ixtmal normal asymmetry of the eves was 2.0 mm | 


(ne hundred and seventy seven cases Of asvmmmetric exophthalmos 


vere reviewed. In 44 per cent of this total the exophthalmos was 


+2 
im 4) f 


non-neoplastic, and in 13 per cent ; 


the cause Was not di sed 


Uxty per cent of the series fell into six diagnosti categories 


Lhe mean degree tf asymmetry of exophthalmos was f und to be of 


no help in the ditferential diagnosis of the « xophthalmos of exophthalmik 


iter and that of neoplasti and other non neoplastic origin 


Asymmetry of the two eves in excess of 7 mm. is found to be uncon 


mon in exophthalmic goiter 


presents lin support of the view that the less 1 romimnent of 


the two eves is als t lved n the exophthalmos of exophthalmic goiter 


vintnetrn it is believed to be 
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A NEW TEST FOR FUNCTION OF THE MACULA LUTEA 


MAX GOLDSCHMIDT, MD. 
NEW YORK 


N A SERIES of articles published between 1844 and 1854, Wilhelm 

Karl von Haidinger * described a phenomenon which became known 
as Haidinger’s brushes (Haidingersche Laichtpolarisationsbischel). 
This phenomenon can be seen if polarized light enters the eves, or if 
one looks through a Nicol prism at a regular white background or, better 
still, against the blue sky 

An excellent picture of Haidinger’s brushes can be found in Holm’s * 
article; this illustration is much better than Helmholtz’ reproduction 
These brushes consist of two rather bright spots, bordered by two 
hyperbols belonging together and appearing as bluish on a white back 
ground, and of somewhat darker brushes which are yellowish and fill 
the space between the bluish spots. Rotation of the Nicol prism causes 
the polarization plane to rotate also 


Haidinger’s brushes have evoked the interest of many physiologists 


and ophthalmologists. Helmholtz,? Fortin,* Tschermak- 
Seysenegg © and Gording’ are among the authors who contributed 
chiefly to the explanation of its mechanism. There is at present no doubt 
that the phenomenon of Haidinger’s brushes is due to the polarization 


1. Haidinger, W (a) Ueber das direkte Erkennen des polarisierten Lichts 
Ann. d. Phys. u. Chem. 63:29, 1844; (b) Ueber komplimentire Farbencindriicke 
bei Beobachtung der Lichtpolarisationsbaschel, ibid, 67:435, 1846; (c) Beohachtung 
ler Lichtpolarisationsbischel in geradlinig polarisiertem Licht, ibid. 68:73, 1846: 
(d)} Beobachtung der Lichtpolarisationsbusche!l auf Flachen, welche das Licht in 
zwei senkrecht aufemander sehenden Richtungen polarisierten, ibid. 68:305, 1845; 
¢) Eimige nevere Ansichten uber die Natur der Polarisationsbuschel, ibid. 06:314 
1854 
2. Holm, F Das gelbe Maculapigment und seine optische Bedeutung, Arch 
f. Ophth. 108:28, 1922 
3. Helmholtz, H. I Handbuch der physiologischen Optik, Leopold V« 
Hamburg and Leipzig, 1905, vol. 2, p. 256 
4. Dimmer, | Ueber die entoptischen Erscheinungen in der Gegen 
Macula lutea, Zentralbl. {. Physiol. 7:266, 1894 
5. Fortin, E. P.: Nouveau dispositiv pour l'observation entoptique des h 
Haidinger, Compt. rend. soc. de biol. 63:163, 1907 
6 von Tschermak-Sevsenceg, A Finfuhrunge im dic 


2, Vienna, Julius Springer, 1947 


phystologische Optik 


7. Gording, E. } Lecture given at a mecting of th net Academy 
Optometry, Dec. 10, 1949 
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power of Henle’s layer in the macula lutea. Dimmer * demonstrated 


Henle’s layer to have the faculty of dichroism. In an excellent paper, 


Cording * contributed to knowledge of Haidinger’s brushes. He proved 
the correlation of Haidinger's brushes and the macula and demonstrated 
that Hatdlinger’s brushes are the residue, “and not the result of polari 
zation, thus confirming the statement of Tschermak-Sevsenegg.* 


Cogan * stated, however, that “the phenomenon is not exclusively 
characteristic of the macula . . . that the lens may be responsible for the 
phenomenon.” More will be said later about Cogan’s explanation of 
the production ot Haidinger's brushes 

Literature concerning the role of the yellow pigmentation of the 
macula m its relation to the production of Haidinger’s brushes, while 
interesting, 1s Of minor importance for the purpose of this study 

(sreat difficulties were experienced in the recognition of Haidinger’s 
brushes as produced by early experimenters, not only by expe nenced 
ibservers but by the average patient as well. The late physiologist Selig 
Hecht saw Haidinger’s brushes for the first time when I asked him t 
look through a blue filter He had never been able to perceive then 
before To my knowledge, Fortin * was the first to make Haidinger’s 
brushes more visible. He used an ultraviolet arc light but was not able 
te produce the phenomenon for longer than five seconds ‘Apres quatre 

cing sécondes si Ton ne dé plac e pas Taxe du Nicol les louppes 
sevunoutssent.”) However, he had already pointed out that observation 
of Haidinger’s brushes provided a new method of examination of the 
macula lutea of the human eye. I did not know of this statement of 
Fortin’s until 1946. It seems that technical difficulties must have pre 
vented Fortin from going further, since I have found no other mention 
in the literature of the possible value of this sign 

Gehreke* used didvmium glass plates 2 cm. thick to produce 
Haidinger’s brushes and to exclude all vellow rays at the same time. In 
lis experiments he reported that 80 to 90 per cent of men over 30 years 
of age and only JO per cent under 20 years of age could see the phe 
nomenon, and that 60 to 80 per cent of females of any age could see it 
(on the contrary, Boehm '® has shown that with the use of a blue filter 

‘Lita” filter G.209; light passage, 430 to 485 micromicrons) 100 per 

cent of persons examined definitely recognized Haidinger's brushes. In 
my opimion Gehreke failed because of the inadequate apparatus with 
which he worked 


& Cogan, D. G Some Ocular Phenomena Produced with Polarized Light, 
Arch. Ophth. 28:391 (March) 1941 

Gebreke, Ueber die Haidingerschen Polarizationsbischel auf der 
Macula, Arch. Ophth. 990:567, 1928 

10. Boehm, G.: Ueber maculare Polarizationsbischel und fiber einen Polariza 
thonsoptischen Fehler des Auges, Acta ophth. 18:109, 1940 
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To produce an instrument which would give positive results in 100 
per cent of normal eyes and which could be used as easily as an ophthal 
moscope, the cooperation of the ophthalmologist and the mechanic was 
necessary. After prolonged experimentation, beginning in 1938, and 
with the aid of several manufacturers, an instrument was constructed 
which fills the need (figure).** Although the procedure of the test is 
relatively easy, it would be an error to think that with the primitive 
improvisation of a filter and a polarization disk the same results could 
be achieved. In the current model, Haidinger’s brushes appear black 
ona blue background. As the polarization plane of the polarizer rotates 
with optimum speed, the phenomenon of Haidinger’s brushes changes 
completely. In this respect, Haidinger’s brushes can be compared with 


Views of the instrument for use in the Haidinger brushes test. 


1 rotating airplane propeller, a pinwheel or a bundle of hay tied in the 
middle and rotating around its center. 

The question whether Haidinger’s brushes were related to the macula 
lutea (i. e., Henle’s layer), the lens, the capsule of the lens or the cornea, 
or to all four structures, was studied. Cogan stated 
This experimental production in the lens of a phenomenon [quite like those seen 


subjectively} which has such striking similarity to Haidinger’s brushes suggests 
that the lens may be responsible for the phenomenon 


This assertion can be disproved easily by the fact that aphakic patients 
with and without a lens capsule recognize Haidinger’s brushes as easily 
and as readily as persons with intact lenses. 


11. This instrument was manufactured for me by the American Measuring 
Instruments Corporation, 240 West Fortieth Street, New York 
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“Periphere” Polarizationsbischel, Acta ophth. 18:143, 1940, 
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With regard to the role which the cornea may play in the possible 
production of Haidinger’s brushes, Kokott "** demonstrated that the 
central parts of the cornea especially have such an irregular, interwoven 
anatomic structure that under normal conditions dichroism cannot be 
expected. Boehm * emphasized, too, that the same reason js cause 
enough for his refusing to accept the cornea as a responsible factor in 
the production of Haidinger’s brushes Nordenson * stated “that the 
dichroism of the tissue of the cornea cannot be very important, for if so 
the function of the eyes would be unpaired” dass die Doppelbre 
chung der Hornhautsubstans nicht sehr bedeutend ist, was in Betracht 
der Leistungsfahigkeit des Auges auch su erwarten war). Another proof 
that Haidinger’s brushes may not have anv relation to the cornea may 
be stated as follows: On one’s looking only a few degrees eccentrically 
trom the center of the instrument. Haidinger’s brushes disappear, 
because the polarized rays enter an area outside the macula, although 
the structure in the periphery is more regular than that in the 
center. My experience has proved that patients with macular defects, 
1. ¢., defects in Henle's laver, although possessing almost normal vision 
and normal cornea and lens, cannot observe Haidinger’s brushes. It is 
logical, therefore, to assume that only the mac ula lutea is re 


sponsible for 
the production of Haidinger’s brushes 


I could never see the peripheral polarization brushes described by 
Boehm“ with my instrument. These peripheral polarizing brushes 
cannot interfere with Haidinger’s brushes, as the former can be seen 
only in patients with dark adaptation, and patients tested by my method 
are not dark adapted 


After using an instrument which can be manipulated easily and which 
gives positive results in 100 per cent of persons with a normal macula, 
1. ¢, with Henle’s layer, and average mental capacity, it 


was only an 
additional step to use it 


in all cases in which a primary or a secondary 
macular disease was assumed to exist 


\n advantage of the test of great importance is that it is independent, 


to a certain degree, of the acuity of vision. This can easily be verified 
by holding a lens of +20 D. in front of the normal eve 


t vision produced in this manner does not alter the easy recognition of 


lardinger’s brushes 


The change 


I found that patients with deterioration of sight, 


not attributable to a macular deficiency. but the result of diseases of other 
Ila. Kokott, W Ueber mechanisch-funktionelle Strukturen des Auges, Arch. 
t Ophth 188:424. 1938 


12. Nordenson, J. W.: Ueber die Grisse der Doppelbrechung der Horntautsub 
stanz, Arc t. Ophth. $08:721, 1921 


13. Boehm, G.: Ueber ein neves entoptisches Phanomen im polarizierten Licht: 
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parts ot the eyeball, can see Haidinger’s brushes if the visual acuity is 
not less than 20/200 or, in a few cases, not less than 20/400 

lo control the patient more satisfactorily, the direction of the rotation 
ot Hardinger’s brushes can be changed, so that the patient can see the 
brushes rotating either clockwise or counterclockwise. This can be 
accomplished by placing a cellophane* sheet in front of the bulb of 
the instrument. In special cases I have found it practicable to place a 
prism of 10 degrees, base up or base down, in front of either eye to 


produce double vision. A piece of cellophane* 


is placed in front of each 
eye at the same time, and in this way the patient can observe simul 
taneously, with the two eyes, Haidinger’s brushes rotating clockwise 
ind counterclockwise. Cogan * was the first to note the effect of the 
cellophane® on the rotation of Haidinger’s brushes. The explanation for 
this occurrence, given by Gording," is self explanatory, and | accept it 
readily. Gording proved that by using the cellophane,* as previously 
indicated, the plane of polarization was reversed by 90 degrees and the 
stroboscopic effect, as he defined the propeller-like phenomenon, 
appeared when the rotation of the polarizer was counterclockwise, if it 
had been clockwise before 

Results of the clinical application of Haidinger’s brushes as a test 
of function of the macula lutea are summarized 

I. Congenital abnormalities of the anatomic structure of the macula 
lutea 

1. A brother and sister, both albinos, did not recognize Haidinger’s 
brushes 


2. In cases of unilateral convergent strabismus and amblyopia, one 


must distinguish between (a) those in which Haidinger’s brushes were 
seen trom the beginning and visual acuity improved after two months 
of occlusion, and (}) those in which Haidinger’s brushes were not recog 
nized from the start and no improvement of visual acuity was noted 
after two months of occlusion. In this way, it is possible to predict 
whether occlusion or exercises (which I never employ) will be of value 
to persons with strabismus and amblyopia. 

3. I had no occasion to examine patients with complete color blind 
ness (achromatopsia), but Boehm found that Haidinger’s brushes 
were not seen by these patients. 

4. A pair of twins with hereditary familial degeneration of the 
macula were examined; they did not recognize Haidinger's brushes 

II. Primary acquired lesions of the macula lutea. 

1. All cases included in the category of edema of the retina, especially 
of the macula lutea, are to be mentioned. Duke-Elder '* wrote: “The 


14. Duke-Elder, W. S.: Text-Book of Ophthalmology, Diseases of the Inner 
Eve, St. Louis, C. V. Mosby Company, vol. 3, p. 2591, 1941 
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clinical picture of retinal oedema in its milder as 
to detect.” It is my opinion that use 
the function of the macula lutea makes possible the detection of such a 
condition with great accuracy and rapidity 
almost always unilateral 


pects is frequently difficult 
of the Haidinger brushes test of 


Edema of the macula is 
; I, personally, have never seen a case of bilateral 
edema. This test makes comparison of the involvec 


1 eye and the norma! 
eve relatively easy and reliable 


I have been able, by the use of the new test, to diagnose typical 


horioretinitis centralis serosa (Kitahara) relatively often m cases in 


which the condition had previously been overlooked 


Phe prognosis of lesions of the macula depends often on the early 


recognition of the process, early exploration of the c 


ause and causal or 
palliative treatment. 


Therefore early macular testing is, without ques 


tion, of great importance. To the primary acquired lesions of the macula 


belong all conditions which Duke-Elder 


summarized under the heading 
if 


central angiospastic retinopathy, for example, 
retinitis of Fuchs and Baillart’s capillaritis 
with which these ailments appear in modern ophthalmologic literature, 
the need for a test such as this is impressive 


the central recurrent 


From the frequency 


2. Senile degeneration of the macula in its various aspects is easily 


hagnosed with the new test. even in cases in which the ophthalmoscopic 


examination was to some degree impossible, owing to changes in the 


ens or im the vitreous or in both. One case may be mentioned in which 
the 


the pathologic changes in the macula as seen with the ophthalmoscope 


were so minute that an incorrect diagnosis of retrobulbar neuritis was 


nade. The future course of the disease confirmed the diagnosis readily 


lade with the new test. In this connection may be discussed the problem 
| whether it is possible to make the differential dia 


gnosis of acquired 
macular disease and 


lesions of the optic nerve with the new test. It has 
heen established that Haidinger’s | 


rushes are seen in cases of optic nerve 
trophy 


im which central vision was not less than 20/60 


\ case may 
Hustrate this 


\ patient with unilateral glaucomatous atrophy of the 
optic nerve (tension 72 mm 


- 


of mercury, Schigtz; concentric con 
triction of the visual field) saw Haidinger’s brushes with the affected 
eve. But persons with atrophy of the optic nerve and with vision of 
Haidinger’s brushes. This contradiction 
may be explained by the fact that in c 


20/200 or less did not recognize 


ases of optic nerve disease in which 
ized the papillomacular bundle is 
or there is a secondary degeneration of Henle’s layer or both. 


15. Fuchs, E.: Ein Fall zentraler rezidivierender syphilitischer N 
tung, Zentralbl. {. prak. Augenh 40:105, 1916. 
16. Baillart, P 


Haidinger’s brushes are not recogn 
involved 


etzhautentziin- 


Capillarites et lésions lacunaires de ta rétine, Ann 


d’ocul 
971:97, 1934; L'oedéme de la rétine, ibid. 178:133, 1938. 
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Phe participation of the macula in optic nerve disease has recently been 
described by Fischer."" He found participation of the macula in about 


/ per cent of 180 patients with retrobulbar neuritis. 

3. In many cases of healed lesions of the anterior part of the eyeball 
the remaining opacities and other residues of the ailment do not explain 
the deterioration of vision. I mention, among others in this category, a 
case of iridocyclitis tuberculosa of long duration, with final vision of 
20/100, in which examination of the macula, owing to numerous poste 
rior synechias, was impossible but in which the optic nerve did not show 
wtrophy. In this case the Haidinger brushes test gave negative results 
making it almost certain that the macula lutea had undergone pathologic 
changes. Fuchs,'* in his anatomic studies of participation of the macula 
lutea in diseases of the eve, found that macular degeneration may be 
present in Cases of contusion, perforation, suppurative keratitis, endog 
enous inflammation of the anterior parts, pressure on the eveball from 
behind and high intraocular pressure. He emphasized that a pathologic 
condition of the macula can remain without visible changes in the fundus 
even with ophthalmoscopic examination. It is evident that with the 
Haidinger brushes test it is almost impossible to overlook such an 
unexpected involvement of the macula 

Use of the Haidinger brushes test will certainly be extended, and i 
will be of value in the early diagnosis of various diseases of the eyeball 
n which the macula lutea, i. ¢., Henle’s layer, is involved. The test will 
make possible differential diagnosis of diseases of the macula and of the 
optic nerve tut the most important factor of this new “old” test is 
the early and easy detection of macular involvement 


St 


M MARY 


1. Haidinger’s brushes is a phenomenon due to the dichroism of the 
macula lutea of the retina, particularly of Henle’s layer 

2. Haidinger’s brushes can be recognized by persons with normal! 
eyes in 100 per cent of cases, regardless of age and sex 
3. All kinds of ocular anomalies and diseases of the eve in which 
there is participation of the macula lutea, especially Henle’s laver, can 
he detected in the very early stages of the disease. 


17. Fischer, Franz: Makulaveranderungen hei akuter retrobulbarer Neuritis, 
Klin. Monatsbl. Augen. 114:511, 1949 

18. Fuchs, FE Ueber Beteiligung der Macula lutea an Frkrankungen de 
Auges, Arch. f. Ophth. 97:57, 1918 
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TORSION OF THE EYE ON OBLIQUE GAZE 


ROBERT A. MOSES MD 
DELAVAN, WIS 


HiklLHER or not torsion of the eve occurs of oblique gaze ha 


cane 


been a ject Of controversy lor Some have held 
for instance hat ipward and outward gaze the eve intorts ; some Be 
; that if extorts,” and some, that it does neither Che group who have CsA 
clauned that torsion occurs are divided into those who «ne uk of 
rsion and those who say that only apparent (false) torsion exists oo. 
I methods used tor determining the amount of torsix have beer en ei 
ised] on the study ilter-umages and miels, mathematical analysi 
nd speculation It seems that the juestion is subject t direct experi ie 
nenital appre ich 
t © estimate torsional movements unk one ¢ serve 
! he vertica une ng the visual axis of the eve under invest Fi Boao 
‘ 
PRESENT INVESTIGATION 
marks are ma at the u and ¢ entity the vert 
t then wares into the erve all plas 
waz 
KResu mn upward and outward and on downward an 
mward paze the eve extorts it the ther tw 6position t 
eve onger ertical the eve has torte atter 
echanism this has occurred eS 
ar 
: 
‘ 
‘ Inhth. 48: 704 j 
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Maddox * calculated the amount of torsion which should occur on 
the basis of Listing’s law, as shown in the following tabulation: 


Fig. from above and to tl wowing difficult 


m 
rneal merida 
estimating vertical corneal meridian 


i 


Fig 2 fh of eyes in various positions as observed along the visual axis 


The amounts of torsion I observed were of the order of magnitude 
predicted by Maddox. It should be noted that the torsion increases in 


4. Maddox, E. E., cited by Savage.™ p. 7901 
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an exponential manner as the gaze shifts obliquely from the primary 


position. Up to an angle of 20 degrees there is less than 2 degrees of 


torsion. This is indeed a small amount 


” 


he tangent screen as seen by the subject. F.. Fy and Fs ar 
aml Ce are corresponding positions of the camera. Above 
{ (Fo Ce), 0 degrees 


ygraphs ot the eve in the various positions of fixation 
straight and ahead; B (F,C,), 20 degrees up and out, 
3%) degrees up and out, with about 


the gare 


legrees of extorsion: ( 


Sherrington * proposed that the torsional movements were in the 


lirection opposite the apparent movements of after-images, since the 


Sherrington, C. S., cited hw Chevass p. 
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retinal image is inverted. This is not so. Torsion is correctly repre- 
sented by the tilting of the after-image. Distortions of the after-images 
by perspective effects have been correctly explained by Le Conte,’ 
Marquez ® and others. 


Rotation About an Axis 45 Degrees from the Horizontal 
Rotation, Degrees 10 15 2 2s 


CONCLUSIONS 


In oblique positions of gaze the sagittal meridian of the eye is not 


vertical, On up and out and down and in gaze this meridian is extorted 
In the other two oblique directions it is intorted 

The amount of torsion is of the order of magnitude predicted by 
Maddox on the basis of Listing’s law. 

\fter-images tort in the same sense as the torsion of the eve itself 


Lakeland Clini 
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Clinical Notes 


GLIOMA OF THE RETINA IN FATHER AND CHILD 


JOSEPH LAVAL, M.D 
NEW YORK 


In January 1927 at Kansas City, Kan., a 2 year old white boy had 
his left eve removed because of a glioma of the retina, verified patho 
logically There was no extension into the optic nerve. The boy grew 
up and married, and in February 1948 his wife gave birth to a girl. In 
\ugust 1948, when the child was 6 months old, the parents noticed that 
her right eve was larger than her left 


The first ophthalmic examination was at the Manhattan Eye, Ear and 
Throat Hospital on October 26, at which time the right eye was noted 
to be rather large, the cornea steamy, the iris discolored, the tension 
extremely high as determined by palpation, and the globe injected 
Examination the same day, with the patient under ether anesthesia and 
with the left pupil dilated, showed almost complete detachment of the 
retina of the left eye, with yellowish white masses and new-formed blood 


vessels. The right eve was enucleated the same day, October 26 
Roentgenograms of the left eye with the detached retina did not reveal 
calcium deposits. Roentgenologic examinations of the skull, sternum 
and chest showed no metastases 

Section of the optic nerve of the enucleated right eye showed no 
yloma tissue \ paraffin section of the right eye on November 4, one 
week after the first examination, revealed a massive glioma with many 
rosettes and some areas of calcification (figs. 1 and 2). Since the 
presence of rosettes indicates a lower degree of malignancy and there 
; was no extension into the excised optic nerve, roentgen therapy to the 
left eve was started on November 5. At this time almost all the retina 
visible with the ophthalmoscope was involved by the glioma. Because 
the child had diarrhea, vomiting and a rise in temperature, radiation was 
: not given again until November 15, a lapse of ten days. The roentgen 
therapist was requested to ignore the possibility of producing a radiation 


cataract in administering the radiation 

On December 9, the upper part of the gliomatous mass in the left eve 
had already receded to some degree. On December 22 the child went 
home for Chrmstmas and returned December 29 for more radiation \t 
this time most of the upper portion of the retina was clear of tumor, and 
many pigment flecks were present in the retina in this area. In the 
periphery below the same picture was beginning to develop. The media 
remained clear. By March 16, 1949 the mass had shrunk to about four 
times the size of the optic disk, and most of it was in the temporal portion 


of the retina There were more pigment flecks in the retina, which had 
become free of the tumor, and a tew small areas of retinal atrophy were 
appearing tor the first time Roentgenologic examination for metastases 
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Fig. 1.—Section of right eye, with glioma of the retina, 


Fig. 2.—Rosette formation and areas of calcification in a glioma of the 
(right eye). 
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still gave negative results. The left eyebrow and the lashes of the lids 
of the left eye were gone, and the skin in the region of the left eye was 
red and somewhat edematous. 

On April 17 the mass had begun to grow again and was about twice 
as large as at the last examination, on March 16. There were more 
areas of retinal atrophy, with an increase in the amount of pigment flecks 
and some yellowish areas, which were interpreted as calcifications 


Fig. 3.—4olioma in the left eye, with areas of retinal atrophy, flecks of pigment 
and yellowish areas, suggesting calcifications. 


(fig. 3). The parents, on being consulted, decided that since the hospital 
statf could not be sure that there would be no extension into the optic 
nerve, even though it was planned to give more radiation over the lateral 
held, they would rather have the eye enucleated than run the risk of 
having the child die. They feared that with roentgen therapy they were 
endangering their child's chance to live; at the same time, they had no 
real assurance that she would be cured and retain useful vision. Accord- 
ingly, the eve was enucleated. 


t 
nist 
5, 
: 
3 
a 
& 


LAVAL—FAMILIAL GLIOMA OF RETINA 145 


Examination of the excised optic nerve showed no extension of the 
glioma into the nerve tissue. The enucleated globe, likewise, showed 
no involvement of the optic nerve, and the tumor was limited to the 
retina immediately surrounding the optic nerve, but with more on the 
temporal than on the nasal side (fig. 4). The glioma in this eye also 
had rosettes and some calcium deposits (fig. 5). The pigment flecks 
noted with the ophthalmoscope were in the retina proper, to which they 
were migrating from the pigment epithelium layer. The rods and cones 


Fig. 4.—Section of left eye, with glioma of the retina 


were rather atrophic, but the nuclei of the rods and cones still stained 
well and had not migrated. The macular area could not be differentiated 
because it was completely involved by the glioma cells 

The total radiation given was as follows: 

The anterior field, 3 cm. in diameter, received a total of 3,500 r in air, 
and the lateral field, 3 by 2.5 cm. in diameter, received 3,200 r in air, 
the radiation factors being 200 kilovolts, 19 milliamperes, 0.5 mm. copper 
and 1 mm. aluminum of filtration and a target skin distance of 50 cm. 
Both fields were treated daily, 300 r being divided between them. The 
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estimated tumor dose was 5,300 r; it was considered that the most y 
effective irradiation came through the direct anterior portal : 

The amount of radiation therapy to which this child’s eye was 
exposed was sufficient to destroy a great deal of glioma tissue, but it was 
also sufficient to cause damage not only to the adnexa but also to the 
cornea and the lens. I am certain that if the eve had not been enucleated 
all the complications and sequelae of excessive irradiation would gradually 


big Rosette formation and deposits of calcium in glioma (left eve) 
have developed and the eve would have had no vision It seems, there 
ore, that radiation therapy for ghoma of the retina should not be 
undertaken if more than one sixth, or one fourth, at the most of the 
retina is involved by ghoma 
Reese stated that he had in his series *: f 184 cases of retinoblastoma 
ily § survivors with children The children total 8, and 7 of these had 


1 Reese, AR Heredity amd Retinoblastoma, Arch Ophth. €#2:119-122 
(Aug.) 1949 
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bilateral retinoblastoma. These figures are sufficiently impressive to me 
to interdict the bearing of progency by all survivors of retinoblastoma.” 
He further concluded that “there is no contraindication to healthy parents 
who have had one child with retinoblastoma having more children. A 
survivor of retinoblastoma should not have children.” 

The case here reported is further evidence in support of Reese's 
statements 

CONCLUSIONS 


1. Radiation therapy of a glioma of the retina should not be attempted 
if more than one sixth, or at the most one fqurth, of the retina is involved 
If only one eye is affected and the other eve is normal, radiation therapy 
should not be given, regardless of how small an area is involved ; the eye 
should be enucleated 


2. All survivors of glioma should be warned not to have children. 
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Annual Reviews 


STRABISMUS 
Review of the Literoture 
HERMANN M. BURIAN, MD 
BOSTON 


HIS REVIEW, written at the request of the editor, is restricted 
to the topic of concomitant strabismus. Its aim 1s a survey of the 
pertinent literature on this subject published in 1949 and in the first 
quarter of 1950. A complete coverage of the literature available to the 
reviewer has been attempted; what may have been overlooked or been 


unavailable will be added in a review planned for next year 


ETIOLOGY ; CLASSIFICATION 

In spite of the enormous effort expended by some of the best minds 
in ophthalmology, the riddle of the etiology of strabismus is still not 
solved to everyone's satisfaction. The problem is taken up again by 
Piper! in a publication which is technically outside the scope of this 
review, since it was published in December 1948, but which 1s suf- 
ficiently significant to warrant its inclusion here 

Piper attempts to explain all forms of nonparalytic strabismus 
manifest as well as latent—from a single point of view. His exhaustive 
paper, which ts not easy to read, may be summarized as follows: 

Piper rejects all etiologic explanations which seek the primary cause 
of strabismus in the periphery, and in this category he includes not only 
anatomic anomalies but also refractive errors and sensory disturbances. 
In his opimion, the primary cause of nonparalytic strabismus is always 
an imbalance in the central nervous arrangement for ocular movements 

he cortical fields, which normally control the relative position and the 
jovernents ot the two eves ulus), are weakened subcortical 
ve, are disinhibited and 


In the case of horizontal 


represents the controlling mechan 


ve way to a subcortical accommoda 

leads to a convergent strabismus if 

excessive impulses are required (hypermetropia) or to a divergent 
strabismus The primary thing ts ¢) 


deviations the cortical centers active in the waking state lose 


to the s heortical centers ‘ ially wtive sleep Bell's 
} 


Henomenon } 


¢ central change of command. In 
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The primary strabismus is purely dynamic, i. ¢., solely determined by 
the imbalance between the cortical and the subcortical impulses; it 1s 
characterized by a great instability of the condition; in the case of 
vertical strabismus it is represented by an alternating hyperphoria. In 
the course of development the deviation (manifest or latent) becomes 
concomitant, and in the final stage secondary changes lead to anatomic 
fixation of the angle of squint and to sensory changes, such as sup- 
pression, ambiyopia and anomalous correspondence. 

Sensory processes (“fusion tendency’) cannot compensate for 
primary anomalies of the relative position of the eyes. Rather one must 
assume that if the binocular motor function (“convergence position,” 
“waking position”) is good, then the optomotor reflexes are active 
(result orthophoria or heterophoria). If the subcortical impulses 
dominate, the optomotor reflexes are insufficiently effective or not at all 
(heterotropia). Whether or not the optomotor reflexes are active can 
be determined by measuring the minimum time required to regain single 
vision after excluding one eye from fixation. This Piper has done by 
means of an experimental arrangement making use of an episcotister 
disk 

It is tempting, but quite impossible, to discuss Piper's contribution in 
detail, but certain points must be briefly made. Piper's theory suffers 
from the difficulty encountered by all theories which assume a supra- 
nuclear origin of concomitant strabismus; that is, it is not possible to 
show how primary changes in supranuclear functions, which must affect 
both eyes, can influence the relative position of the eyes. Piper tries 
to circumvent this by assuming that the command is taken over by 
subcortical centers which influence the position of each eye separately. 
In so doing, he starts from assumptions for which there is neither 
physiologic nor anatomic evidence. There is no evidence that supra- 
nuclear centers govern the movement of the single eye or that they 
are autonomous. Furthermore, there is no evidence whatever that 
concomitant hyperphorias develop from dissociated, alternating hyper- 
phorias. It always remains necessary to assume the presence of “periph- 
eral” and “sensory” embarrassments. Their presence is demonstrable. 
Why insist in all cases on calling them secondary to hypothetic primary 
imbalances of the motor innervation? Why not admit, rather, an imbal- 
ance between the sensory and the motor impulses, which normally make 
for the harmonious sensory-motor cooperation of the binoculus ? 

This conclusion would imply that multiple factors are primarily 
responsible for the development of heterophorias and heterotropias. 
This is admitted by Comberg,? who distinguishes fundamental factors, 
precipitating factors and factors leading to the establishment of the 


2 Comberg, W.: Verhaltnisse bei der Entstehung des Begleitschielens, Arch. 
Ophth. 149: 562, 1949 
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condition, Among the fundamental factors Comberg lists faulty develop 


ment im the binocular visual act, pointing out, however, as does 
Abraham,’ that fusion is not “congenitally” weak but, rather, “normally” 


weak in early life. Comberg emphasizes especially the importance of 


the nearness factor, which reduces the size of the binocular field in infants, 
and the significance of the physiologic weakness of their peripheral field, 
their functional “tubular” field. Other fundamental factors are refractive 
differences between the two eves, imbalances between accommodation 
and convergence and anomalies of the “position of rest.” The 


cipitating tactors are those which cause a failure of 


pre 
fusion either with 
increasing use of the eves in close work or after a disorder affecting one 


eve or a general disease The development of suppression amblyopia 


anomalous retinal correspondence and secondary muscular changes 


finally, leads to a more or less fixed concomitant motor anomaly 


\n intere sting attempt to explain the overaction of an inferior 


oblique muscle on an innervational basis was made by Guibor.* who 


rejected peripheral causes in the genesis of this condition, j as did 


Piper’ and Meesmann (suibor found that in some cases the 


ot a horizontal deviation by nonsurgical (atropimization 
glasses, occlusion or incorporation of prisms) made an overfunction o 


the interior oblique disappe if He concluded that excessive accommoda 
tive or convergence tmpul irradiated to nucleus of 
oblique muscle ising what he termed a 


muscle 

irrachation should he nor 
evident trom the histor etl the overtunetn actually 
ippeared or whether only the hypertropia in the prim 
vercome Moreover, a svnkmetic genesis certainly car ipply to 


Neve rtheless 


the move 
icth al interest to 


hse rved 
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(auibor’s observations are worth further study and attention See 
4 DIAGNOSIS AND SYMPTOMATOLOGS 
\mony the tests most widely used for determination t the relative Baile 74 + 
t +} hea 
| tron of the eves are hose w ch require observat i ae 
ents redress of the patient's eves It is of great pr ace 
know the accuracy with which these movements can be ol mie. 
Ludvigh * has made a valuable contribution to the solution of the question ae) 
1 Ophth. 32:93 awn) 1949 ; 
4. | ynk t Overa the Inte Oblique Muscle 
An Opbth. $2:221 ( Feb.) 1949 
> Meesmann, A Weitere Beittrage zur operativen andlung des nicht 
paretischen Hohenschielens, Arch. Ophth. 1949 
Ludvigh, | \ nt of Eve Movement Objectively Perceptible to the ete 
Unauled Eve, An (May) 194 
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of the minimum amount of eye movement preceptible to the unaided eye 


He concluded that under ideal conditions excursions of less than l to 2 A 
cannot be reliably perceived. {Knowing how much less ideal the con- 
ditions of examination ordinarily are, | would suggest that the lower 
limit to be counted on clinically should be set at 3 to 4 | 

lhe monocular and binocular fields of vision in patients with con- 
comutant strabismus were studied by Casari In general, he found 
paracentral rather than central scotomas; these scotomas tended to be 
larger in binocular tests, and in cases of alternating strabismus they 
were present only on binocular examination. In some cases the scotomas 
became smaller or disappeared after successful treatment 

Miles * studied the flicker fusion Irequency m 44 patients with 
amblyopia ex anopsia. He could confirm the older findings of Loh- 
mann and lTeraskeli that the flicker fusion trequency m the central area 
of amblyopic eyes is increased, approaching that of the penphery and 
suggesting a suppression of central cones 

Meesmann °* states the belief that the absence of torstonal deviations, 


and consequently the absence of a head tilt, is important sign in the 


differential diagnosis of primary overtunction of an interior oblique 


muscle ; secondary overfunction due to paresis of an ipsilateral 
superior oblique muscle \ccording to Meesmann. this is « xplained by 
the fact that in primary overtunction the inferior oblique muscle is over- 
mainly in the adducted position of the eve, in which this muscle 
marily an elevator, whereas there is evertunction of the inferior 

que muscle in its entire field of action when the intagonistic superior 


oblique tit is juarety 


ACAL TREATMENT: ORTHOPTIN 


paper concerned with the nonsurgical treatment 

during the past vear is that by \braham.’ who 

iotics, mainly pilocarpine, in the treatment of con 

comitant esotropia of accommodative origin. Abraham's idea behind this 
therapy is that pilocarpimne should produce a spasm of accommodation 
ot peripheral origin, thus obviating the need for a central accommodative 
impulse, which ts accompanied with a corresponding convergence 
tpl se \ccording to Abraham. this type ot therapy has resulted in 
cure ma number of cases, “cure” meaning a parallel position of the eves 


without the use ot corrective glasses the effect lasting tor months 
R assegna if al 
Amblyopia ex Anopsia, Am. ] 


Treatment of Convergent 
Feb.) 1949 
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[| Without personal experience to support a criticism of Abraham's work, 
I would, nevertheless, point out that it is not understandable how the 
effect of the pilocarpine can be a lasting one, once the use of the drug 1s 
stopped, unless it somehow teaches the hypermetropic child the trick of 
how to dissociate accommodation from convergence, or unless the proper 
use of the eves during the time the drug is being given helps the patient 
to build up fusion to the point where he becomes heterophoric rather 
than heterotropx It must also be considered that the effect of pilo- 
carpine in normal eyes is rather erratic and that it by no means invariably 
produces a spasm of accommodation (Fanta Nevertheless, judging 
from the results obtained by Abraham, the effect of pilocarpine both on 
the eyes of children and on the relative position of the eyes of patients 
with strabismus appears to be worthy of further study. | 

\ worth while contribution to the general subject of orthoptics has 
been made by Miss Julia Lancaster." Her discussion of the basis, 
aims and limitations of this field should be read in full by any one who 
wishes to form a picture of what orthoptic training can and cannot be 
expected to achieve and of how this achievement is reached \ few 
salient points will be noted here 

Binocular vision is made up fundamentally of two parts. One ts 
innate, structural, uninfluenced by experience and training; the other 
consists of acquired binocular skills. Orthoptics is concerned with the 


second part; it cannot alter the first, but can only assist the patient in 


acquiring the best binocular skills of which his eyes are capable 


Orthoptics thus becomes a teaching process, subject to the laws of learn- 
ing and teaching ; a good orthoptist is a good teacher. The five steps of 
learning attention, awareness, response, satistaction, repetition apply 
also to orthoptic trang Properly selected stimuli will make the 
correct response easy for the patient and give him the satisfaction 
necessary for repetition. Orthoptic therapy is thus an opportunity 
offered the patient rather than a treatment 

This sound approach to the basis of orthoptics should go a long way 
toward dispelling misunderstandings which still becloud this field of 
therapy 

\ study of the horizontal fusional amplitudes in relation to age and 
with the use of two instruments (a variable prism stereoscope and the 
synoptoy hore) and two types of targets (fusion target; stereoscopic tar- 
get) was made by Mellick."? He observed no significant influence of age 


on the fusional amplitudes but found the amphtude of convergence to be 
des Pilokarpin hei normalen Augen, 


Learning Process in Orthoptics, Am. J. Ophth 
yw.) 1949 
\ Convergence An Investigation into the Normal Standards 


$3:775 ( Dec.) 1949 
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twice as large for distance and near vision on the synoptophore as with 
the prism stereoscope. His average figures for 561 subjects, of all ages, 
are presented in the accompanying table. The amplitudes found by 
Mellick agree on the whole with those reported by Tait."* 

Mellick ** has also reported on the result of orthoptic treatment of 
patients with convergence insufficiency seen during one year. He divided 
his 63 patients into neurotic (48) and non-neurotic (15) subjects. The 
results in the two groups were not appreciably different, and the cure of 
symptoms was always accompanied with improvement in the objective 
signs. Nevertheless, Mellick feels that convergence insufficiency is a 
psychosomatic disorder, more especially since he saw during the same 
period 18 patients with convergence insufficiency but no symptoms and 
29 patients with subjective symptoms of convergence insufficiency but 
without objective signs. 


Average Values for Amplitudes of Convergence and Divergence m 


561 Normal Subjects 


Variable Prism 
Stereoseope Synoptophore 


Pusion Stereoscopic Pusion Stereoscopic 
Target Target Target Target 


Amplitude of Ounvergence 
Distance i7 16.29 + O40 + 0.76 0.79 4 


d 


Amplitude of Divergence 
Itstance A 0 + O15 A 10.78 + O12 A + 0.164 
Near 13.6 ous 12.4 + 0.15 A 12.48 + 6.13 A 13.36 + 016 A 


[1 always feel a little uneasy when subjective ocular symptoms are 
attributed to a psychoneurotic constitution in the presence of valid 
objective signs. Many patients with convergence insufficiency do indeed 
exaggerate their symptoms, and it is not always possible to be sure that 
the convergence insufficiency is the real cause of their trouble. But there 
is also no doubt that the higher degrees of exophoria and convergence 
insufficiency place on the patient a tremendous, unending strain, which 
may well lead to psychoneurotic symptoms in less stable persons. An 
early cure of the ocular condition would have made much happier people 
of these patients. Incidentally, Mellick does not say how the psycho 
neurotic patients were differentiated from the non-neurotic patients 
certainly not a simple task. ] 

The handling of the amblyopic patient is discussed by Wheeler,” 
who places justified emphasis on the differentiation of true amblyopia 
13. Tait, E. F.: Fusional Vergence, Am. J. Ophth. 32:1223 (Sept.) 1949 

14. Mellick, A Convergence Deficiency: An Investigation into the Result 
of Treatment, Brit. J. Ophth. 34:41 (Jan.) 1950 

15. Wheeler, M. C The Handling of the Amblyopic Patient, Am. J. Ophth. 
32:1261 (Sept.) 1949 
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ex anopsia and a “pathologic amblyopia” without ophthalmoscopically 
visible signs. If the visual acuity does not show a trend toward improve 
ment within a reasonable time, one should give the child the benefit of 
the doubt and not insist on torturing him with occlusion 


Feldman '* reports continued good results in treatment of amblyopia 
with his telescopic amblyoscope, and Winkelman deseribes briefly a 
new projection tachistoscope, which should prove very useful in clinical 


stuches and orthoptic treatment 


SURGICAL TREATMENT 


\ relatively large number of papers has appeared during the past 
fifteen months dealing with the surgical treatment of ocular deviations 
From all these papers there is evident an interesting trend toward a 
more physiologic approach to the indications for and technic in the 
surgical treatment of extraocular muscles Thus, it is now quite gen 


erally that npossible to 


e hard and fast rules as to the 
exact amount of correction solely on the basis of the angle of 
deviation \lso, the behavior of convergence and divergence is no 


longer considered the all-important factor im the choice of operatiot 


Lee aml Brien tor mstance et ipl isized that it w is not neces 
iry to distinguish in cases of conce tant exotroma between divergence 
excess and convergence insufficiency in determining the tvpe of operatior 
These authors also stated that they found no influence of the state of the 
retinal correspondence on the final operative result in experience 
which | fully share 

In general, } vever, Lee and ©) Brien me ted that s lar amounts 
recession re lted in yreater changes m the posits the eve t the 
preoperative ingle was large rather than if wt was s val Scobec and 
Buriat nceurred in t statement 

bree parts lar! pt it! ibout the dithculties predict 
ne the re t perat ns on extraocular iscles in terns ot degrees 

rrect per eter inge m the position of the imsertios 
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7 W than theo la vat tor t catment 
\ Ophth 38:46! Marcl 

5 MelLeas M Direct Surgery of Paretic Ob « Muscles, Ar 
42 1949 Lee. O. S.. a (YBrien CS Surgical Treat 
t mitant Stral bid. @48:178 ( Aug 1949 Scohee, R. G 
[ deg rrectton er Millimeter Surgery An Ophel 32-1376 Oct 
ad) an, HOM Phe Prin t Surgery of the Extraocular Muscles, 
bid. $8 (pt. 1):380 (March) 1950 
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on the globe. However, he listed situations in which a relatively greater 


result from the operation could be expected. This list included hetero- 


tropas of short duration, variability in the angle of squint, devia- 


tions on which glasses have a marked effect and intermittent 


heterotropias. One would gain the unpression that the effect of operation 


is generally greater, the less stable the deviation, i. e.. the more pre- 
ponderant the innervational factors. [This opinion is not in agreement 
with my experience or with the statement of Scobee himself that the 


operative result is greater in patients with large deviations and monocu 


lar heterotropias—conditions which make for a stable angle of squint 


than in patients with small deviations or alternating heterotropias. | 
I'™ have presented a detailed discussion of the principles of surgery 
of the extraocular muscles, derived from the fundamental tenet that 
imnervational factors should be treated by nonsurgical means and that 
surgical intervention, which can directly influence onls 
conditions, should he 


the mechanical 
reserved for the noninnervational factors Nor 


malization of the rotation of the eves should be the goal of surgery, and 


abnormalities in the behavior of the rotations should therefore be the 
decisive factor in the choice of surgical therapy 
Piper ' holds a comparable view. In accordance with the three 


stages 
which he distinguishes, he 


advocates nonsurgical treatment in. the 


dynamic stage, tenotonmes m the concomitant stage and resections in the 


anatomically fixed stage 
\ general review of the surgical management of strabismus. with 


numerous valuable practical hints, has also been piven by Post 


\ paper 


ing advancements over recessions is published by 


Harms His arguments are essentially the same as those of all 


advocates of advancement since the davs of Landolt. It is inter sting to 
note that Harms warns against combined operations but reports encour 
aging results with partial tenotomies of the antagonist of the resected 


muscle, a practice much used and recommended by Lancaster 


The effect of surgical treatment for strabismus on the binocular 


Cooperation of 100 patients ts reported by Stanworth 


| Sixty of these 


aatients had no binocular vision prior to operation. and 40 had only simul 


taneous macular perception. Fifty-one of the 100 patients had pre 


operative orthoptic training, without beneficial result. Of the 60 patients 


without binocular vision, 9 obtained fusion wit! amplitudes, and 7 of 


these developed stereopsis (H the 40 with simultaneous macular 


perception, 17 obtained fusion with amplitudes and 13 of these developed 
2. Post, L. 7 Suggestions for the Surgical 
Am. Ophth. 88:345 (March) 1949 
21. Harms, H Ueber Muskelvorlagerung, Klin. Monatsbl. Augenh 218-315 
1949 


Management of Strabismus 


Stanworth, A The Final Result of Squint Operations in Which Restora 
tion of Binocular Vision Was Not Expected, Brit. J. Ophth. 38:477 | Aug.) 1949 
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stereopsis. For a favorable functional result, the vision of the two eyes 
had to be approximately equal; no patient with anisometropia of over 
1.5 D. developed fusion. The size of the preoperative angle appeared to 
have no effect on the postoperative functional result, but the importance 
of the postoperative angle was all the more striking: In all but 2 of 
the patients developing fusion the residual angle was 5 degrees or less 
Stanworth’s results appear to be amazingly good. One wonders how 
they compare with results from other clinics. It is regrettable that 
Stanworth has not included in his paper any information about the 
direction and type of the deviation of the eyes of his patients 

The occurrence of intraocular infections after muscle surgery has led 
Zarrabi ® to devise a curious method of operating on the ocular muscles 
which avoids their being anchored in the sclera. Instead, the sutures 
are secured by their being placed through the skin of the lids on the 
side opposite the muscle operated on after they had been passed below the 
conjunctiva. It is doubtful whether this method will achieve great 
popularity 

Because of the frequent combination of vertical and horizontal devia- 
tions, papers dealing with the surgery of the oblique muscles will be 
briefly mentioned. The interest in the direct surgical approach to the 
oblique muscles has increased a great deal in the last few years. The 
literature is exhaustively discussed by Loutfallah,** who also reports on 
his personal experiences with recessions of the inferior oblique muscle 
at its insertion. Personal experiences with this type of operation are 
also related by Lloyd,** who found that in 48 of 100 cases in which 
operation was performed for horizontal strabismus the squint was com- 
bined with vertical defects requiring operation. This number is remark- 
ably high. It is interesting to compare it with the percentage given by 
Meesmann,* who found that in his large material vertical deviations were 
present in 8 to 10 per cent of cases. It is hardly likely that this difference 
's due to geographic or racial differences, but, rather, that it results 
from differences in diagnostic method and clinical judgment 

McLean,’ in writing on the direct surgical treatment of the paretic 
inferior oblique muscle, gives a detailed account of the technic he 
employs. Of the many interesting details of this paper, I should especi- 
ally point out McLean's statement, with which I fully agree. that in all 
satistactory cases the appearance in the immediate postoperative period 
should be one of pronounced overcorrection. Failing this, the final result 
may be expected to be an undercorrection 


Commonwealt Avenue 15) 


Zarrabi L'opération du strabisme, Arch. d’opht. 9:732. 1949 
24. Loutfallah, M Chirurgie du petit oblique, Ann. d'ocul. 182:81 (Feb.) 
1949 


2S. Lievd 1 Recession of the Inferior Oblique, Brit. ] Ophth. 33:29] 
(May) 1949 


} 
ct 
q 
i 
ig 
or 
‘ 


News and Notes 
Eprrep ny Dr. W. L. Benepict 


GENERAL NEWS 
Plastic Surgery Award.—The Foundation of the American Society 
of Plastic and Reconstructive Surgery offers as its 1950 award $500 
(first prize of $300; second prize of $200) and a certificate of merit 
for essays on some original unpublished subject in plastic surgery 


Competition shall be limited to residents in plastic surgery of 
recognized hospitals and to plastic surgeons who have been in such 
specific practice for not more than five years. 

The first prize essay will appear on the program of the forthcoming 
annual meeting of the American Society of Plastic and Reconstructive 
Surgery, to he held in México D. F., Mexico, November 27 to 29, 1950 
Essays must be submitted before Aug. 15, 1950 

Communications should be addressed to the secretary, Dr. Clar 
ence R. Straatsma, 66 East Seventy-Ninth Street, New York. 


Ophthalmologist Wanted for United States Public Health Service 
Program.—Jhe United States Public Health Service is conducting a 
nationwide program on the control of chronic diseases. The con- 
servation of vision is an integral part of this program. To this end, 
the Public Health Service has created the position of Chief of the 
Sight Conservation Program. The man selected will have the respon 
sibility of developing a new type of public health program and would 
have available the help and experience of men who have developed 
similar programs in other fields. The appointee should be a certihied 
ophthalmologist and will be appointed on a full time basis, either as 
a regular or a reserve commissioned officer in the United States Public 
Health Service The grade and remuneration depend on the age of 
the appointee, the salary varying from $5,686 to $9,984 per annum 

\ny interested ophthalmologist should communicate directly with 
Dr. A. L. Chapman, United States Public Health Service, 


Federal 
Security Agency, Washington 25, D. C 
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Obituaries 


MANOEL A. DA SILVA, M.D. 
1913-1950 


Unexpecte lly, as the result of a sudden heart attack, Dr. Manoel 
\. da Silva passed away on March 5, 1950. A member of the modern 
generation of Brazilian ophthalmologists, Manoel A. da Silva. although 
still a young man, was well known not only in Sao Paulo, but in 
Brazil and the Americas 

Born in Séo Paulo, he attended grade school and high school in his 
native city, registering in 1933 at the Escola Paulista de Medicina and 
graduating with the first class from that school. in 1938. His spirit 
and capacity for work and organization helped him to make friends 
among his colleagues, and these same qualities aided his advancement 
in his professional career 
During his last vear at school he worked as monitor in the ophthal 


mologie clime of the Escola Paulista de Medicina and was afterward 


ippomnted assistant and imstructor helping not only with the teaching 
of undergraduates but also in the graduate and postgraduate training im 
ophthalmology 

When the scholarships of the W. K. Kellogg Foundation and Pan 
\merican \ssomation of (ophthalmology were established Manoel \ 
la Silva won first place among the Brazilian candidates and spent a 
vear at the beve ind ir at the time when Harry 
Gradle and Veter Kronfeld were teaching there. later visiting several 
other clones in the United States When the Soctety of Kellogg Fel 
lows was tounded, he was elected president 

He practiced ophthalmology wit! proheiency and extraordinary 
devotron ble Was pre nulent of the Centro de | studos cde (Mtalmologia 
de Sao Paulo and vice pre sudent of the Soctedade de ¢ Ntalmologia de Sao 
Pauk He read the official paper at the fourth Jornadas Brasileiras 


de (Mtalmologia in Port: \legre and had been chosen by the Sociedade 


de (Mtalmologia de Sd Paulo and by the Centro de Estudos de Oftal 


mologra to present the official paper of these societies at the fourth Pan 
\merican Cs nyTress of ¢ pl t! almology He was an assistant editor of 
thal na ther Imericana, a journal which owes a great deal 
anoe! da Silva for his tireless labor. He cooperated enthusiastically 
in the organization of the bulletin of the Centro de Estudos de Oftal 
molwia and always entered wl oleheartedly mto all the activities of the 
ophthalmologic clinic of the | scola L’aulista de Medicina 


Manoel A. da Silva's value can be gaged by the great void left when 


he passed away and by the general consternation caused by the news of 
his deat! 

In memory of his services as the assistant ¢ xecutive secretary, a posi 
tron he had held since 1948, the Pan-American Congress of Ophthal- 


mology, at a meeting held at Miami React paid a significant tribute to 
him, thus expressing the sorrow of al 


ophthalmologists of this hemi- 
sph on hus prematu death 
phere 1 Ts premature eath 


Moacyr FE. Atvaro 
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Society Transactions 


Eprtep sy Dr. W. L. Benenicr 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OPHTHALMOLOGY 


Perce DeLong, M.D, Chairman 
M. Luther Kouffmon, M.D. Clerk 
Oct. 21, 1948 


Optochiasmatic Arachnoiditis: Report of a Case. Ik. Morcan B 
Rarporp (by invitation). 

\n 8 vear old white boy was admitted to the Graduate Hospital of 
University of Pennsylvania on June 15, 1948, with the chief com 
plaint of poor vision in both eves, which was first noted in December 
1947. He had no history of any intercurrent disease, ether ophthalmic 
or systemic, other than a contusion of the forehead, the result of a fall m 
October 1947, without any immediate noticeable effect When he 
returned to school after the Christmas vacation, he noticed that he was 


the 


unable to see the blackboard, but he was aware of no other symptoms 
He was hospitalized from the middle of February to the middle of April 
1948, and treatment consisted of six mjections of typhoid vaccine and 
administration of multiple vitamin preparations. The diagnosis at that 
time was optic neuritis. Studies of the spinal fluid were repeated in 
ther hospital, with similar findings The patient’s visual defect 
gradually increased (mother’s statement) up to the time of hospitaliza 
tion, in Tune 1948 


am 


The tamily history was noncontributory There was a history of 
tonsillectomy at the age of 5 vears and of dull, diffuse headaches in 
November and December 1947. He had had no headaches or other distur 
bances, except for gradual loss of vision, since December 1947 

General physical examimation on his admission to the hospital 
revealed nothing abnormal. Vision was 2/60 in each eve and was not 
mnpre ved with glasses The visual fields showed concentric contraction 
of the perrpheral fields with slight enlargement of the blindspots. There 
were no scotomas. Examination of the fundus showed the disks to be 
pale and the margins blurred. There was no papilledema. The retinal 
vessels were normal and the macular areas shghtly pigmented. There 
were no retinal hemorrhages or exudates. A neurologic examination by 
Dr. Joseph Yaskin did not reveal any other abnormalities 

On June 18, 1948, roentgenograms of the skull, orbits, sella turcica 
and optic foramens revealed nothing abnormal. A ventriculogram, done 
on June 29, 1948 by Dr. Finkelstein, was reported on as follows : “Only 
a small portion of the third ventricle is visualized, and this is of normal 
size. The fourth ventricle is not visualized. No air can be seen in the 
basal cistern or in the subarachnoid pathways. A lesion of the posterior 
fossa, such as a tumor or basal arachnoiditis, cannot, therefore, be 
excluded. 
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In view of these findings, a craniotomy in the right frontoparietal 
area was done by Dr. Robert A. Groff on July 6, 1948, revealing chronic 
arachnoiditis around the optic nerves and the optic chiasm. These fibrous 
bands and adhesions were incised, and the optic nerve was freed. The 
patient made an uneventful recovery and was discharged on July 13. 

rhe patient was last seen on Sept. 15, 1948, at which time the visual 
acuity was 6/30 in the right eve and 6/7.5 in the left eye. The visual 
improvement has been noticeable to the patient, and he has been able to 
read without any difficulty. 


DISCUSSION 


De. Rosert A. Grorr: The condition has been veritied by operation 
in other cases. However, | do not believe that there are any recorded 
cases Of a patient so young in which the lesion has been verified by 
operation, Arachnoiditis is an entity. It occurs primarily around and 
near the optic chiasm and secondarily about the cisterna magna in the 
posterior tossa, frequently simulating tumor in both situations. This 
condition was referred to by Dr. Frazier as pseudotumor 

The diagnosis is extremely difficult, and I believe is made only at 
the operating table. In my opinion, it cannot be made clinically with 
certainty, but it can be tentatively and confirmed at operation. The 
decision to operate is a difficult one, for the operation is serious. How- 
ever, one weighs the risk against the fact that vision is extremely 
important to the patient. The entire matter must be put before the 
family, with the idea that the patient's vision may be regained or not, 
depending on what is found. In this case, we were fortunate in finding 
a thickened arachnoid, which was removed from the region of the optic 
chiasm. The subsequent course showed that the arachnoiditis had been 
the cause of the visual defect 


Secondary Functions of the Inferior Oblique Muscle. Dr. Wii.iam 
E. Krewson III 


The literature was briefly reviewed, with comments on the confusion 
regarding the manner in which the inferior oblique muscle moves the 
eye, Drawings in perspective portraying the muscle plane and the loca- 
tion of the muscle were shown for various positions of rotation. The 
vction generally attributed to the inferior oblique muscle is primarily 
tha t extortion, which increases as the eve is rotated externally. 
together with the secondary, or subsidiary, functions of elevation, which 
increases as the eve ts turned tmward, and external rotation, which 


increases as the eve is rotated outward. ©)n the basis of the anatomic 


data of Volkmann, it is concluded that variations in these generally 
accepted actions apparently exist. Both the primary function of extor- 
thon and the secondary action of elevation can be shown to have their 


inaximum effect when the eve is turned outward 7 degrees, while at this 


position the horiz 


il rotating effect is nonexistent \s the eve is 
turned outward beyond this position, the inferior oblique muscle becomes 
an external rotator; and as the eve is turned inward from this position, 
ts as an internal rotator. The manner in which the muscle 
ls on its angular attachment to the globe. Prob- 


actually functions depend 
ably these opposing views can be reconciled on the hasis of the consider- 


ic 


able variation which is known to exist in the anatomic relations of the 


i 
} 
i 
| 
ed 
| 
4 
5 
j 
extraocular muscles 
Ff 
:@ 
i 
: 


DISCUSSION 


De. Francis Heep Apter: This careful study by Dr. Krewson is 

arguments one has for abandoning the old concept of a 

lary, secondary and tertiary action of each of the ocular muscles 

us may have been a convenient wav of teaching the various com 
ponents pull of each of the muscles, but it leads to false conc eptions 


Dr. Krewson’s studies show that the inferior oblique has one action 


position of gaze and a diametrically opposite action m another 
position. The same is 


true not only of the inferior oblique, but of the 
woth the superior and the inferior rectus muscles 
(me thinks of the superior rectus as an adductor, and it is. in the primary 
position of gaze; but when the eyeball is abducted 23 degrees from the 
primary posttion, the muscle loses its adduction as one of 
ponents 


superior oblique and 


the com 
of its pull, and when the eve is rotated outward beyond this 
pomt, 1 then becomes an abductor 


I think one must accept the studies that have been made showing that 


there ts no center of rotation of the globe. The studies of Park and Park 
and of \errijp and others have proved conclusively that there is no such 
ideal condition as a central point of rotation about which the eve moves 
lhe eve makes transitory movements laterally, forward and backward 
and up and down, and the centers of rotation cover an 


area ot a tew 
nullimeters 


For this reason, it is extremely difficult to make calculations 
which determine in just what position the inferior oblique muscle 
hecomes an adductor mstead of an abductor 


is Oltet) 


In muscle physiology it 
overlooked that in all ocular movements more than one muscle 
contracts. In the lateral versions, for example, five muscles in each eye 
are cocontracting simultaneously. In dextroversion, the lateral rectus 
muscle of the right eve acts sufficiently as an abductor at the start. In 
this position it has a long are of contact and works at a mechanical 
advantage The superior and inferior rectus muscles in this position 
keep the eyeball from moving up or down. They also 

as adductors in this position, but this adduction is balanced by the 
cocontrachon of the two oblique muscles, which keep the vertical 
erect and, by their abducting effect, counterbalance the adduct 

ing effect of the superior and inferior rectus muscles. As the movement 
progresses, the lateral rectus acts to an increasingly greater disadvantage 
When the eyeball has passed 23 degrees of abduction, the superior and 
inferior rectus muscles become abductors, and they, together with the 
oblique niuscles, are largely responsible for the further abduction of the 
eve. This fact explains the modus operandi of the Hummelshe 
tion, and probably all modifications of it 


cocontract and 


ict 


mericiar 


opera 
By transplanting part of the 
superior and mferior rectus muscles to the attachment of the lateral 
rectus, one makes these muscles abductors by their cocontraction, and 
this abduction takes effect at the very beginning of dextroversion 

These studies by Dr. Krewson are of vital interest and should eradi- 
cate trom textbooks the idea that each ocular muscle has three separate 
tunctions. 

Dre. Wittiam E. Krewson HI: 1 want to thank Dr 


Adler for his 
informative discussion 


His criticisms are well taken, and quite justified, 
It is true that there is no fixed center of rotation, and that the centers 
of rotation are not identical with the anatomic or geometric center of the 
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globe. Variations due, for example, to the check ligaments and to Tenon’s 
capsule are also factors, but probably none greatly affects the over-all 
picture 

It is also true, as I intended to mention but failed to do, because of 
limited time, that no one muscle acts on the globe independently or at 
any one time. I did not wish to imply that the muscle, the inferior 
oblique in this case, actually and independently turned the eye to the 
positions indicated ; rather, my purpose in the analysis is to show how the 
energy of the muscle is expended on the globe, or how the muscle really 
acts when the eye is already rotated in the various positions mentioned 


Syphilitic Primary Optic Atrophy as a Cause of Blindness: Impor- 
tance of Early Diagnosis. Dx. Josern V. Dr. Grorce 
P. Meyer and Dr. Benyamin A. Gross (by invitation) 


In a brief résumé of the literature on the frequency of syphilis as a 
cause of blindness, it was stated that 10 to 15 per cent of blindness is 
due to syphilis. The importance of this disease in connection with blind- 
ness in the United States is evident, for there are between 20,000 and 
40,000 cases of blindness resulting from syphilis, optic nerve atrophy 
hemg the immediate cause in most cases 

The authors prese nted a study of 397 cases of syphilitic primary opt 
nerve atrophy, congenital syphilis being the causative factor in 20 cases 
and the acquired form in the remainder 

rhe factors discussed were the relation to age, sex, race and type of 
disease ; the character of antisyphilitic therapy before the onset of optic 
nerve atrophy (treatment was shown to be deplorably inadequate) ; the 
patient's visual acuity on his admission to the clinic (61 per cent were 
industrially blind or worse); pathogenesis (the inflammatory origin is 
generally accepted) ; symptomatology (stress is laid on diplopia and leg 
pains as prodromal, and loss of vision and field changes as early, symp 
toms, with accompanying neurosyphilitic signs), and diagnosis (a field 
detect is probably the earliest sign). Loss of central acuity and pallor 
ot the disk usually appear later and indicate advancing, and usually 
irrevocable, changes 

Syphilis is a frequent cause of blindness, approaching cataract and 
glaucoma in importance. Ophthalmologists are urged to be alert to the 
early diagnosis of this condition, for early recognition of the condition 
helds the only promise of amelioration or arrest 

This paper was pubhshed in full in the American Journal of Syphilis, 
Gonorrhea and Veneral Diseases (32: 574 [Nov.| 1948). 


DISCUSSION 


De. Josern V. Kieauper: In addition to the rather pessimistic data 
presented by Dr. Mever in the first part of the presentation, one could 


draw similar deductions from the following figures: Before the war the 
inerdence of new cases of syphilis in the United States, as calculated by 
the United States Public Health Service, was about 500,000 per year 
Chat incidence decreased until shortly after the war (1945). when it 
mereased slightly, and ts now estimated as about 250.000. It is thought 
that of the new cases of syphilis, tabes dorsalis will develop in about 5 
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per cent if treatment is not given or is inadequate, and that of this 
number optic nerve atrophy will develop in 10 to 15 per cent. This 
estimate applies only to cases of tabes dorsalis, not to the approximately 
40 per cent of cases of optic nerve atrophy associated with neurosyphilis 
other than the tabetic form 

Dr. Meyer has presented our rather unfortunate experience in the 
early diagnosis of optic nerve atrophy at Wills Hospital. The figures he 
presented—6l per cent of patients were industrially blind when first seen 

are certainly not gratifving. What can be done about it? The impor 
tance of syphilis as a cause of blindness needs no emphasis. It is worthy 
of the attention of every physician who treats syphilis. The ophthal 
mologist is particularly concerned with syphilis a4 a cause of blindness 
We appeal to ophthalmologists for more interest in syphilis as a systemic 
disease, in its public health aspects, in its treatment and in the early 
diagnosis of optic nerve atrophy. We believe that Berens and Goldberg 
implied this in their report (Syphilis in Relation to the Prevention of 
Blindness: A Study of 100,000 Case Records, J. A. M. A. 109: 777-781 
[Sept. 4] 1937), in which they stated that there was often insufficient 
attention to the history, examination, serologic tests and treatment of 
patients whose ocular disease was syphilitic 

Optic nerve atrophy occurs in patients whose neurosyphilis usually 
pursues a silent course. It is infrequently associated with the classic 
symptoms of tabes dorsalis—dysuria, ataxia and severe leg pains. In our 
study, the two most frequent symptoms preceding subjective loss of 
vision were diplopia and leg pains. Diplopia was usually transitory and 
preceded, frequently by vears, the loss of vision Ley pains were usually 
mild and their presence was elicited only by direct questioning. Optic 
nerve atrophy occurs predominantly in patients who are ignorant of 
their infection and who have had no antisyphilitic treatment. Unfortu- 
nately, the major symptom that leads to diagnosis is impaired vision 

Ten years, at least, elapse after infection before optic nerve atrophy 
develops ; the usual interval is eighteen vears. There must he a period, 
preceding pallor of the nerve head and unpairment of visual acuity, in 
which perimetric studies would reveal early field defects From our 
study, we believe that that period may range from a few months to 
several years. We would stress that interval as a propitious one for the 
early diagnosis of optic nerve atrophy. To accomplish this, routine 
ophthalmoscopic examination must be made on every patient with 
syphilis of more than ten years’ duration, certainly on every patient with 
neurosyphilis. It is to be recalled that pupillary abnormalities are com- 
mon symptoms of neurosyphilis, appearing early and 


constituting a 
“short cut” in clinical diagnosis 


Bruetsch observed basilar meningitis as part of optic nerve 
existing in the absence of other evidence of neurosyphilis. The clinical 
diagnosis of syphilitic optic nerve atrophy is therefore justified in a case 
of syphilis without evidence of neurosyphilis. In our experience, how- 
ever, such an occurrence is rare. 


atrophy, 


To facilitate the early diagnosis of optic nerve atrophy, ophthal- 
mologists and all physicians who examine patients with syphilis should 
have a high degree of awareness of the possibility of involvement of the 
optic nerve. In records of private, ward and clinic patients, too infre- 


we 
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quently ne mention is made of examination « 


has complamed of visual loss 


t the optic nerve unless the 


ithalmologists are adnurably 


situated to determine the existence of optic nerve atrophy in every patient 


with swphulis of several vears’ duration 

The ophthalmoscope and the perimeter 
of mestruments dark freld 


apparatus and electrocardiograph—ot 


vital importance im 


at least those with pupillary 


led to the hist 
needle “-TA\ 


diagnosis 


De. Lovcrs Lenrareco: In 1937 there was prepared from data at the 
Wills Hospital a survey of cases of optic nerve atrophy due to syphilis 
( Lehrield, L.. and Gross, R Statistical Investigation of Syphilitu 
\trophy of the Optic Nerve, Arca } 1937), 
covermg a period from 1926 to 1937 cases 


were stud 


which we reported m 1937. In that 
they pet worse ? Was the treatment 


nerve atrophy 


were tiline 
antisyphilitie treatment at that time 


damaging evidence that the method 


+} 


hed, m all of which there hac 
atrophy. [tos gratifving, indeed, to find that the statistics o 
investigators, Drs lauder, Meyer ane 


happened to patients with optic nerve atrophy 


In reading Duke-Flider’s textbook 


within three vears: all were blind within five vears 


He stated that in malaria and m various inflammatory 


been some degree of optic nerve 
the present 
are comparable to those 
aimed to find out what 
Did they get well? Did 
in controlling the opti 


was reminded of the statistics 
in which he quoted me as follows: Of the untreated patients, 74 per cent 


Cv the 


patients with optic nerve atrophy receiving the well known methods of 
became blind within 


five vears, and all of them were blind within eight vears. This was 


was ret 


sufficient to control, to cure, or even arrest, syphilitic optic nerve atrophy 
| had hoped that the authors would give us some information on therapy 
Despite the fact that we stress the early diagnosis of optic nerve atrophy 
our methods of treatment are insufhecrent and madequate to control the 
optic nerve atrophy of syphilis. What 
methen| lo the authors Sugpyest to bring about a control of optic nerve 


present 


atrophy. or at least to reduce the mcidence of blindness from this disease ? 

wish to call your attention to an article published by Dr. Melvin 
Kisles associates, in ¢ hicago 106: $3] 
[Nov | 147). in which he spoke of blood sludging in various diseases 


intectious 


diseases the rubricytes (red blood cells) become sticky and agglutinate 
Dr Knisiey has probably opened up an entirely new field in the pathology 
of opt erve atrophy due to syphilis, that of the blood sludging in the 
end artenes ot the retina. The question | wi to put to the investigators 
ms th is there anvthing to contro atrophy it it is diagnosed 
ear! \re the present therapeutic the heavy 
meta herent to ntrol optic nerve gomg to 
lea Or Krosley for another suggestion prevent blood 

itig thereby prevent atropny 

rao One Lehrield arbi 
tra there much variabs he course of syphilitic opti 
nerve trey ire umiliar 
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disease that pursues a downhill course regardless of treatment, termi 
nating in blindness in one vear or less, In cases of the slowly progressive 
disease, the prognosis is more favorable. Except in cases of the rapidly 
progressive form, we do not beheve that the mevitable result 1s blindness 
We have a number of patients in the clinic whose atrophy has remained 
stationary for periods of observation as long as eighteen years. We 
observed this in patients who had received different methods of 
treatment 


Certainly one is justified in being less pessimistic about the prognosis 
now than vears ago—that era, for example, when the disease was treated 
with strvchnine. There has been a considerable addition to the thera 
peusis of the disease. Fever therapy, espe ially with malaria, is to be ; 
stressed. The status of pemictllin therapy awaits evaluation P 

De. Georce P. Meyer: I think we have shown the importance of 
the early diagnosis of optic nerve atrophy, for with well advanced disease 


the outlook is rather poor. IT remember that when Dr. Lehrfeld’s article j 
came out I felt depressed about the prognosis, At that, time | had a 

patient with neurosyphilis and beginning optic nerve atrophy, and | asked 

a colleague, a local syphilologist, to undertake the treatment ot syphilis 

He only shrugged his shoulders and said, “Oh well, they all go blind 

anvway''—and he was associated with one of the larger teaching institu : 
tions in Philadelphia. The patient was subsequently referred to Dr 

Klauder, and he still bas vision. Dr. Klauder did not have such a ; 
pessimistic outlook with regard to treatment. I beheve that the first $ 
bright note was struck by the Baltimore investigators. | do not remember $ 
the figures exactly, but there was a direct ratio between the prognosis # 
and the amount of vision that was retained when a patient first reported $ 
for treatment. If a patient was industrially blind when he first reported q 
for treatment, the outlook was poor; so it is that one gets hgures like 3 
Dr. Lehrfeld’s and Duke-Elder’s who report that within eight years all : 
patients become blind. That certainly is not the experience im our clime, ‘ 
for there are many patients who still have useful vision eight or ten years J 


aiter the diagnosis of optic nerve atrophy. The first person who should 3 
be reminded of that is the pessimistic ophthalmologist. Get him to feel 

that by his being alert in making ; 
be saved for the patient 


n early diagnosis valuable vision may 


Perce DeLong, M.D. Chairman 


M. Luther Kouffman, M.D. Clerk 
Dec. 16, 1948 


Plasma Cell Myeloma of the Orbit: Report of a Case. Ik. Josren J 


Mckvoy (bv mvyitation ) 


Tumors consisting of plasmocytes occur frequently im the bone 
marrow and constitute one of the histologic types of nvultiple myeloma 
Extramedullary plasmocyte tumors, on the other hand, are of greater 
rarity 

\ total of 128 cases of extramedullary plasmocyte tumors have been 
described m the literature. Most of these tumors have involved the 
mucous membranes The commonest site of occurrence ts in the 
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mucous membrane of the air passages, and the next commonest site, 
in the conjunctiva, where 47 such tumors have been recorded. The 
only case of plasma cell myeloma involving the orbit, other than the one 
described here, is that described by Walsh, which he reported in his 
textbook on neuro-ophthalmology 

Histologically, the abundance of plasma cells is the salient feature of 
these tumors The tumor cells are characterized by a large amount of 
cytoplasm and an eccentric nucleus. The chromatin is arranged in cart 
wheel fashion, and a paranuclear unstained area is present. Cells with 
two, three or more nuclei are common, Other cells, such as segmented 
granulocytes, lynyphocytes and monocytes, if present at all, are never an 
esseritial part of the tumor structure 

When an isolated plasmocytoma is found, there arises the question 
whether it is a solitary benign lesion, easily removed, or a part of the 
very malignant multiple myeloma. It seems that the microscopic 
appearance does not play an important role in predicting the clinical 
course of a given lesion. Even the appearance of mitotic figures in the 
cells does not indicate malignancy. As long as the plasmocytoma is 
localized and confined to soft tissues, and there is no other clinical evi- 
dence of multiple myeloma, cure can generally be obtained. 

The case to be presented is that of a white woman aged 80 who was 
admitted to the medical service of the Philadelphia General Hospital 
on May 26, 1948. She had no complaints and was admitted simply for 
custodial care until admission to a nursing home could be arranged 

Vhysical examination revealed a well developed but poorly nourished, 
unenuc elderly woman. General physical examination revealed nothing 
of note other than the anemia, which was hypochromic in type and was 
thought to be nutritional The right eve was blind. She had had a 
cataract extraction three years previously The cornea was densely 
leukomatous. The left eye showed a senile cataract with vision of 6/60. 
There was a swelling of the right lower lid, and a firm mass, extending 
into the orbit, was felt on palpation, This mass had been present about 
three months, was painless and was slowly progressing in size. There 
was no exophthalmos 


(on June 16, 1948 operation was performed with the use of local 


inesthestia The lower lid was incised along its entire length below the 
tarsus. Nothing was found in the lid itself. Within the septum orbitale 
was a reddish, firm mass with a smooth, apparently encapsulated sur- 
face. By blunt dissection it was possible to separate the mass from the 
urrounding tissues and to tollow it back into the orbit beneath the globe 
\tter bemg shelled out and removed m fofe, it measured 3 by 1 by 1 cm 
\ large amount of hemorrhage occurred and was controlled with dif- 
ficults \ pressure dressing was applied \fter operation a rather 
larye hematoma devel pec it the operative site 

Phe pathologic report on this tumor follows: The material consisted 
of a homogeneous ma f umtormly dark round cells-—plasmocytes 
[here was alimest no stroma, and practically no mitotic figures were 
see if vas pl ia cell eloma 

Roentgenographic examimation of the skull, the orbit, the vertebrae, 
the mbs and the pe showed no evidence of bony mvyelomatous involve 
ment Repeated ur st inl not reveal Bence lones protein rhe 
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serum calcium was 10 mg. per hundred cubic centimeters. Examination 
of the sternal bone marrow showed no increase in cellularity, and 
hematopoiesis was essentially normal. There was spotty infiltration 
throughout, with well differentiated plasmocytes 

rhe serum protein was 10.7 Gm. per hundred cubic centimeters; of 
this, 2.4 Gm. was albumin and 8.3 Gm. globulin 

This extreme degree of hyperglobulinemia was thought to be sug- 
gestive of a diffuse myelomatous process, in spite of the other negative 
findings 

The patient's right orbit was treated with two courses of radiation, 
of three doses each, given at three day intervals, the doses of roentgen 
radiation being 300, 600 and 900 r. 

The postoperative hematoma was completely absorbed in two weeks. 
No remaining tumor was discernible, and the patient was discharged 
from the hospital to a nursing home on August 24 

This case was presented as illustrating an unusual orbital tumor and 
the difficulties of evaluation and prognosis of isolated plasma cell 
tumors 

DISCUSSION 

Dr. Tuomas Cowan: The case illustrates well the difficulty of 
making a diagnosis befere excision. Clinically, the tumor impressed me 
as being benign by its appearance in the lid, and it had been so diag- 
nosed elsewhere. As the orbit was entered, the characteristics of the 
tumor became more and more those of a sarcoma. At its inner 
attachments it had so infiltrated the tissues that it was removed with 
difficulty. The postoperative healing was excellent for such an infil- 
trating tumor. 

Dr. Perce DeLonc: Plasmocytoma is not rare. However, few have 
been reported in the orbit 

The plasmocytes are not easily recognized because pathologically 
they present immature forms of the typical plasmocyte, and for this 
reason they are often referred to as myeloma cells 

Che metabolic aspect of myelomatosis is interesting, in that it pro- 
duces a protein in the umne which must be differentiated from albumin 
by the Bence Jones test. If found, the diagnosis is conclusive. How- 
ever, its presence 1s intermittent 

Dr. Josep McEvoy: We tested for the Bence Jones protein several 
times, and there was none found, but the serum globulin was extremely 
high 


Endothelial Myeloma (Ewing’s Tumor) of the Orbit: Report of Two 
Cases. Carr. Frep Harpert (MC), ULS_N. (by invitation) and 
Compr, Grorce L. Tapor Jr. (MC), U.S.N. (by invitation). 


DISCUSSION 


Dr. Perce DeLonc: Endothelial myeloma is not considered a 
pathologic entity by the majoirty of pathologists. It produces the syn- 
drome of a nonosteogenic, round cell, radiosentitive tumor, and this 
syndrome can be produced by many types of tumors 
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\nalysis of cases of this growth by many prominent pathologists has 
shown that in the majority the tumor was the expression of metastasis 
In the child and in the adolescent the tumor was not truly endothelial 
myeloma but a neuroblastoma, which proved to be metastatic ; finally, the 
tumors that were primary proved in almost all instances to be reticulum 
cell sarcoma. In Dr, Harbert’s second case the final diagnosis was 
reticulum cell sarcoma. [-ndothelial myeloma ( Ewing's tumor) is not an 
entity but a syndrome 

Carr. Feepertck Harnert (MC), U.S.N.: I must, of course, defer 
to Dr. DeLong’s greater experience and judgment, but, from the stand 
point of the clician, I think that endothelial myeloma, or wing's tumor, 
is still a tenable diagnosis. What are you going to call the characteristic 
hony lesion when a primary soft tissue tumor cannot be found, either 
it operation or throughout the subsequent course of the disease? 
wing himself made the absence of primary tumor a criterion for diag 
nosis; so at least it 1s a working diagnosis and may have to remain 
even after autopsy. The differentiation of wing's tumor and reticulum 


cell sarcoma is considered largely acadeni 


Diffuse Infiltration of the Iris Associated with Nevoxanthoendo- 
thelioma: Report of a Case. R. Nacuop (by 
mivitation 


The clinical and histologic pictures of nevoxanthoendothelioma 
were discussed, and a case was reported 

\ Neyvro male infant was first seen because of a sore eve, which 
proved to be due to diffuse cellular infiltration of the irts and ciliary 
body with dislocation of the lens and secondary glaucoma Shortly 
ifter the eve was enucle ited, there cle veloped multiple lesions of the 
kin; nopsy of one led to the chagnosis of nevoxanthoendothelioma 

\ithough the cells that had infiltrated into the iris and the cilhary 
Ihaly were somewhat stnular to those seen in the cutaneous lesion. no 


detinite conclusions as to their actual relation could be 


SSLON 
Uk. JouNn Porter Scorr: | speculate on what would have happened 
if this eve had not been removed These lesions in the skin have the 


tendency to re 


chickenpox 


gress and chsappear, leaving no greater scars than does 


When I saw this child at the time the cutaneous lesions first appeared, 
I thought that the eve had not been removed soon enough, for in my 
wnorance | assumed them to be metastatic lesions. At that time | had 
not received Dr Fry's excellent description of the tumor and was not 


Lesions of this type occur in some torts of storage disease (ne 


1 


t these ts uncontrolled diabetes, in whi xanthomatous lesions may 


appear. Such lesions are vellower and less pink or salmon than were the 


lestoms im this case \s im this condition, they may disappear In 
Hand-Schuller-Christian disease the lesions are vellowish and larger 
have m endency t disappear 


lhis case represents unexplored ground. I could not find any case 


" the literature t the ocular occurrence of the tumor In ] case 
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reported a tumor was in the orbit. Ophthalmologists should remember 
the appearance of this tumor. One would be extremely optimistic to 
think that this tumor would have regressed, as did the cutaneous lesions 

De. W. E. Fry: Several features of the ocular specimen bear 
emphasis. The first is the infiltrate m the iris, which was diffuse and 
dense, and in which there were giant cells of the Touton cell type, similar 
in appearance to the Touton giant cells that appeared in the cutaneous 
lesion, and which | understand are important in the diagnosis of the 
cutaneous lesion. The eve had been fixed and dehydrated in ether and 
alcohol; so it was not possible to carry out stains for fat. Fat stains of 
the specimen of skin showed a high degree of fat 

Che other important feature was the anterior rupture of the retina 
through which, apparently, the dishocated lens had slipped. Just how this 
had occurred is speculative. One possibility is that the dislocation of the 
lens could have been produced artificially when the eye was cut prior to 
embedding. This is unlikely, for in hundreds of eves that are cut, if they 
are cut with reasonable care, no dislocation of the lens occurs, and if it 
does occur the dislocation is not behind the retina. The secondary glau- 
coma, probably caused by the dislocation of the lens behind the anterior 
retinal clialysis, could have led to severe changes in the eve, so that 
enucleation was indicated 

Che question arises as to whether these lesions of the iris regress 
Probably they de, and that is why they have not previously been reported 
to any extent. In all probability, if the glaucomatous changes had not 
occurred, the eve might have cleared and the lesions have regressed 
spontaneously 

De. Herman BeermMan: | know the history of this patient and the 
pathologic findings very well, for I had the opportunity to study the cuta 
neous specimen and Dr. Fry allowed me to study the section of the 
eve \ithough Dr. Blank, Dr. Eglick and I have reported this case 
from the pediatric and dermatologic standpoints, | hope we have not 
interfered with Dr. Nachod’s publication of the ocular findings 

This case is rare; there is only | other in the literature in which 
ocular complications have been noted, that reported by Dr. Ellis of Balti 
more, in the discussion of the paper by Dr. Lamb and Dr. Lain. No 
turther details are available on their case; therefore the present Case 1s 


unique | believe it is the first authentic instance in which both 
cutaneous and ocular complications have occurred and in which their 
identity was proved by pathologic examination 


| heheve, im retrospect, that when one visualizes the amount of 


ocular damage one cannot say that the lesion of the eve would have 


regressed without performance of enucleation. I do not believe there 
fore, that any one who managed this case need fear criticism of the 
procedure employed 

Dk. A. G. Feweur: | thought the eve should be removed, the whole 
irs semed to be thickened and infiltrated with the growth The intra 
ocular tension was rather high, and the eve was apparently blind 

De. Grace R. Nacnop: I am grateful to Dr. Fry, Dr. Fewell and 


Dr. Beerman for saying that they thought the enucleation was indicated 


General Anesthesia in Ophthalmology. Ix. H. Srons 
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DISCUSSION 


Dr. EopmuNnp Spaetu: Some time ago, in a discussion of anesthesia 
in ophthalmic surgery, an anesthetist, other than Dr. Stone, stated, 
“I do not understand the tremendous difference of opinion with regard to 
general anesthesia among ophthalmic surgeons; I doubt whether there 
1s anything more chaotic in surgery.”” This observation has been made 
by other men. The fault, or perhaps the reason for that state of affairs, 
is not strange. Three factors are responsible. The ophthalmologist is 
concerned only with one of them, i.e., his willingness to consider each 
case for operation as an individual problem, and whether the operation 
indicated can best be performed with local or with general anesthesia. 
Che second factor is the brief, but rather essential, physical examination 
by an attending internist and the consideration of his recommendation 
of the kind of anesthesia to be used. The third factor is the anesthetist’s 
problem. Which type of anesthesia is to be used: inhalation anesthesia, 
imtravenous anesthesia or rectal anesthesia? All have optimum indica- 
tions for use; each meets best a given situation. It is seldom, in recent 
years, that the ophthalmic surgeon suggests the type of general anes- 
thesia to be used. His wishes, however, should be considered as to 
whether the operation should be done with local or with general anes- 
thesia; but the anesthetist and the internist are responsible for the type 
of anesthesia to be used in each case. 

There is no doubt that the increase in the use of general anesthesia 
is directly proportional to the efficiency and the understanding of prob- 
lems of ophthalmic surgery by the anesthetist. My colleagues and I feel 
unusually fortunate to have Dr. Stane for our surgical cases. Because 
of his efficiency and that of his department, we now view anesthesia 
quite differently. In the past, general anesthesia was used only when 
absolutely necessary. At present it has become the choice in many 
surgical procedures. Intraocular operations are still to be done with 
local anesthesia if possible; on the other hand, one need no longer dread 
such operations when general anesthesia is indicated, nor need one 
fear pustanesthetic accidents and complications. This is quite a reversal 
in practice 

Plastic surgery, even the relatively minor procedures, can be done 
much better without infiltration and/or block anesthesia, otherwise 
necessary. Lacrimal sac surgery, with its rather exacting anatomic 
dissections, is simpler with general anesthesia. The operating time 
in all types of muscle surgery is shortened, regardless of the age of the 
patient, and the procedure is simplified without injections into the 
capsule sheath, which are necessary to make the operation painless 
Surgical repair of retinal separation, which may require from a relatively 
briet period to hours on the operating table, when performed with the 
patient under general anesthesia is far less taxing to the patient and 
much easier for the surgeon 

These procedures need little, if anv change in essential technics 
whatever the type of anesthesia. Intraocular surgery, however, when 
done with the patient under general anesthesia must have certain 


rather wmportant changes in the surgical technic, associated with fixation 


of the globe and s1 ls. This apphes particularly to corneal 
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important with this operation 
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In the final analysis, a paper such as Dr. Stone’s has greater 
significance to anesthesiology than to ophthalmology. The anesthetist 
cannot take care of ophthalmic patients unless the surgeon is willing to 
permit it and to cooperate with him. General anesthesia should play 
a greater role in ophthalmic surgery than it does, provided, of course, 
that trained medical specialists in anesthesiology are available 

Dre. H. H. Stone: Up to the present my colleagues and I have had no 
fatalities. We occasionally get into difficulty; that happens regardless of 
the type of anesthesia. We have seen difficulty with local anesthesia— 
not in ophthalmic surgery, but we have had 2 fatalities in general surgery 
when local anesthesia was being used. The expert should give the 
anesthetic in ophthalmic surgery. 

I feel that there is no more difficult operation than cataract extraction 
performed with general anesthesia, thoracic surgery being no exception 
It takes far greater skill to keep the patient breathing, and yet not 
coughing or sneezing, when the cataract is removed, and to keep him 
well oxygenated during the entire procedure, than is required for a 
five or six hour pneumonectomy. 


Perce Delong, M.D., Chairman 
M. Luther Kauffman, M.D. Clerk 
Jan. 20, 1949 


Abducens Paralysis Associated with Brucellosis: Report of Two Cases. 
Dr. Joserpn C. Yasxin and Dr. S. Borers. 


While abducens paralysis is a common occurrence, and is usually due 
to causes that are readily ascertainable, one occasionally encounters 
isolated paralysis of the external rectus for which there is no etiologic 
diagnosis. The idiopathic abducens paralysis is as rare as Bell's palsy 
is common. The diagnosis cannot be established until the patient makes 
a complete recovery. 

Two cases of isolated abducens palsy due to brucellosis were reported. 
In both cases the agglutination tests gave positive reactions. In the first 
case the paralysis appeared several months after the acute stage of a 
severe infection, manifested by chills, fever, sweats, mild meningeal irri- 
tation and delirium. In the second case the abducens paralysis appeared 
ten days after an attack of headache, nausea and backache. Both patients 
made a complete recovery. 

Brucellosis in its various forms is known to attack the nervous 
system, causing meningitis, meningoencephalitis and meningomyelitis, 
and occasionally neuritis of the cranial nerves. It is believed that the 
paralysis in our 2 cases was due to brucellosis. 

It was suggested that among other causes of abducens paralysis one 
should consider the existence of latent brucellosis. 


DISCUSSION 
De. Russert S. Bores: Paralysis of the sixth nerve is a not alto- 
gether uncommon disorder. These 2 cases are unique in that the cause 
appears to be brucellosis. This is a disease that exhibits no particularly 
specific lesions, but, as with most general nonspecific infections, it may 
affect various organs in a purely nonspecific way. 
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The three species of orgamism causing brucellosis are Brucella 
abortus, Brucella suis and Brucella melitenst {n the 2 cases reported 
Dr, Yaskin and | cannot claim any credit . suspecting a relation 
hetween the paralysis of the sixth nerve and the infection. In the second 
case, which oceurred in my private practice, I had no suspicion that 
brucellosis was the cause of the paralysis. I made the agglutination tests 


hecause of the patient's severe occipital headache and backache, 


simiply 
profuse sweats, malaise and indisposition 

Brucellosis, as | said, exhibits no particularly significant lesions, but 
'§ protean im its manifestations, providing the various symptoms that | 
have deseribed. In the first case, one with undulating fever, the paralysis 
of the sixth nerve did not develop for almost a vear after the onset of 
symptoms whereas in the second case it developed in ten days. The 
first was a case of the chron type of the disease; the second, of the 
acute form. It is important to remember that the disease may be acute 
ll as chromic, although it 1s seldom recognized in its acute stages 
Che diagnosis of brucellosis may be made on the basis of the symptoms 
and laboratory findings. Blood cultures vield growth in about 25 per 
cent of cases. The blood agglutination tests give positive reactions in a 


as we 


high titer im most cases. The results of both of tests, however, may vary 
during the course of the disease 

The complications of brucellosis are varied. Arthritis is a common 
compheation. Meningitis, as far as 1 have been able to gather, is not 
frequent, although | believe that Dr. Yaskin found, in a survey of the 
neurologic literature, that it was not an unusual complication. Peri 
carditis and subacute bacterial endocarditis occur. Uveitis is frequently 
seen in epidemic areas. The complication of unilateral sixth nerve 
paralysis ts, | am sure, very unusual 

De. Josep ©. Yaskin: | have nothing to add except to emphasize 
that when one cannot find a satisfactory cause of paralysis of a lateral 
muscle one had best not call it idiopathic. In most cases tsolated abducens 


par entually proves to he associated 


of the nervort stem. In the present discussion we have called attention 


with widespread involvement 


to brucellos: the future, other mfections or mtoxications may he 
for I w cause of abducens paralysis It is well to keep an oper 


mind before calling a given case idiopathic 


Sensitivity to Gold Ball Orbital Implant; Eczematous Contact Derma- 
titis Due to 14 Karat Gold: Report of a Case. Ix Hi. Wartrr 
Forster TR. (by invitation) and Dre. Rorerr F. Dickey (by invi 
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1944 a purulent discharge trom the 
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though possible sources were extensively investigated. The purulent 
discharge recurred in such an inexplicable manner that mahngering was 
suspected, but this could never be proved, even during hospitalization 
of the patient 

She was repeatedly seen in the staff conferences of the departments 
of ophthalmology and dermatology of the Hospital of the University of 
Pennsylvania. Finally, after two and one-half years of treatment, with- 
out success, the possibility of an allergic reaction to the implanted gold 
ball was suspected. Accordingly, the composition of the 14 karat gold 
was determined by communication with the manufacturer to be 60 per 
cent fine gold, 35 per cent copper and 5 per cent silver and tin 

Standard closed patch tests were made to the metallic components in 
question and to solutions of their salts. All gave negative results except 
those for gold salts and gold leaf. A 14 karat gold ball was obtamed and 
placed in contact with the patient's forehead over the left orbit 


\ strong 
allergic reaction ensued 


it was then decided to remove the gold ball implant and to substitute 
for ta plastic ball, to which the patient was not sensitive, as shown by 
a preoperative patch test. This was done in April 1947 
was uneventful, and the orbit healed normally 

Because of the incredulity with which sensitivity to 14 karat gold 
was viewed, the ball removed from the patient’s orbit was placed on her 
forearm in a dry gauze dressing, as a patch test. Twelve hours later the 
vold ball had to be removed because of severe local edema and vesicula 
tion, with generalized urticaria over both arms and the face, neck. chest 
ind back. The allergic reaction subsided in three days 


Phe operation 


rhree days later 
the patch test was repeated on the other forearm because it seemed that 
a generalized dermal sensitivity was an unusual event. The same reac 
tion occurred, subsiding in three days 

Che patient was discharged to the outpatient department, where she 


has been followed since \t the time of this report, twenty-one months 


after removal of the gold ball, she has had no recurrence of the orbital 
discharge which made her life miserable for two and one-half years 
previous to removal of the gold ball 


No similar case has been reported in the literature 


Congenital Levator Palpebrae—External Rectus Muscle Associated 
(Internuclear) Reflex. Dk B 


SPAETH 
[wo cases were presented to illustrate the possibility of an association 
existing as a reflex between the nuclei of the sixth and the third 
nerves. The author considered further the possibilities presented by these 
uses, 1. €., the anatomic position for the development of congenital asso 
ciated movements. This consileration included the cause of the Marcus 
(gunn phenomenon 


as well as the various other associated oculomotor 
movements 


The paper will be published in its entirety 


DISCUSSION 
YASKIN: 1 am, and have for years been, bewildered 
ology of the extraocular muscles, especially the abnormalities, 
which there 1s no proved anatomic basis, Dr. Spaeth cited Tilney, 


d Bing. Tilney and Riley wrote a magnificent book on the 
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structure and functions of the nervous system, and Dr. Riley has pub- 
lished valuable monographs on the extraocular muscles. Dr. Bing is a 
superb clinician, still practicing in Switzerland. These authors have 
made many statements regarding the anatomic connections of the various 
extraocular nuclei and nerves, but, to the best of my knowledge, micro- 
scopac verification of these statements is still lacking. One learns a great 
deal by inference and from comparative anatomy and embryology. Most 
of it, however, remains inference, and, because of the abstract nature of 
the material, | am not altogether clear about a great many phenomena. 
For many years, I have been trying to find out why the extraocular 
muscles escape in pseudobulbar palsy, in which most of the bilaterally 
innervated muscles of the head are involved. I have found no satisfactory 
explanation of this phenomenon in standard textbooks, in reference books 
or in discussions with men like Dr. William G. Spiller and the late 
Dr, Otte Marburg, who was my teacher of anatomy at the Neurological 
Institute of Vienna. | have spent many hours with Dr. Marburg trying 
to unravel the various connections of the extraocular nerve nuclei in the 
posterior longitudinal bundle, but we could find no satisfactory answer 
to many questions 

\ll that I have said does not detract from Dr. Spaeth’s work in 
preparing this presentation. It is quite possible that, having become 
absorbed in the subject, he sees a great deal more in it than most of us 
can. For instance, he is much more familiar with the embryology of the 
various structures than are most of us. There can be no question of the 
validity of his observations. His interpretations appear to be sound in 
the light of present knowledge of the subject 


Finally, the recognition of these various syndromes is important, since 
it will lead to a better therapeutic approach, 
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Toxic Eye Hazards. A Manual Prepared by the Joint Committee on 
Industrial Ophthalmology of the American Medical Association 
and the American Academy of Ophthalmology and Otolaryn- 
gology. Price $1. Pp. 101. The National Society for the Pre- 
vention of Blindness, Inc., Publication 494, 1790 Broadway, 
New York 19 


his is a manual prepared by a group consisting largely of engineers, 
physicists and chemists for the Joint Committee on Industrial Ophthal- 
mology of the American Medical Association and the American Academy 
of Ophthalmology and Otolaryngology, intended to provide information 
on the causes, prevention, medical characteristics and first-aid treatment 
of industrial eye injuries from chemicals. It is intended that the manual 
be employed by both medical and lay personnel 

Chapter | presents a description and discussion of specifications and 
tests of the National Bureau of Standards and the National Safety 
Council concerning equipment for protection of the eyes. Advice is 
given for setting up an industrial eye protection program. Instructive 
charts and illustrations provide a guide to the selection of appropriate 
industrial eye-protective devices and furnish convincing evidence for the 
need of organized industrial eye protection. 

Chapter 2 presents tables of chemical compounds and their effects 
on the eye. At first sight the lists are impressive by their length and 
promise of real usefulness to persons concerned with the effects of 
chemicals on the eyes. However, on closer inspection it is found that, 
although the chemical listings have been made with due regard to 
accuracy of chemical nomenclature, the descriptions of ocular effects are 
mostly reported in such inaccurate terms that the descriptions are not 
only frequently ambiguous but actually misleading. It appears that 
these lists have been compiled without the benefit of adequate ophthalmic 
knowledge, and one infers that the ophthalmologists on the sponsoring 
committee must not have examined the material with much care before 
publication. The responsibility of this committee to see that the ophthal- 
mic aspects were accurately and adequately represented seems to have 
been neglected or ignored 

Thus one finds that, of 286 organic compounds listed, 127 are said 
to produce “necrosis.” In some instances a clue is given that this 
refers to the cornea, but in most instances it is indeterminable what 
ocular tissue is supposed to be involved and to what degree. Rarely is 
the information given that this may mean merely the loss of some readily 
replaceable epithelial cells. Unfortunately, confusion worse confounded 
is achieved by frequent (92 times) inclusion with “necrosis” the term 
“keratoconus,” with only occasional note that this is “experimental” and 
no note that the rabbit cornea (on which the original studies were made) 
is thinner than the human cornea and much more susceptible of dis- 
tortion in healing. Somewhat less unfortunate, though vague, terms 
are “opaque cornea” (88 times) and “corneal burns” (45 times), which 
when unqualified as to depth, reversibility and species of animal are at 
best rather uninformative In numerous instances chemicals are 
described as causing “iritis” (43 times) and “internal congestion” 
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(25 times), with no definition of what is meant by these terms \lso, 
no adequate warning is provided that these conditions were diagnosed 
largely in rabbit eyes and may well not characterize the usual response 
of accidentally exposed human eyes 

Little resolution of the confusion is to be gained from the biblio- 
graphic references, for the effects described for numerous compounds 
yn the list are either not even in the articles referred to or are lacking 
in reliable substantiation in the source quoted 

Lack of adequate ophthalmologic supervision in the preparation of 
these lists has resulted not only in lack of discrimination in the use otf 
technical terms but also in the failure of discernment of the significant 
features of injury, in contrast to the rare and trivial Manifestations ot 
toxicity which are poorly authenticated are given equal weight with 
the generally recognized manifestations Typical examples pr ked from 
among numerous possible illustrations are noted: Carbon disulfide is 
listed as causing cataract, although no case presenting this condition could 
he found in the literature; under carbon monoxide is listed “choroidal 
congestion” (a vague condition), but nothing 1s said about the pupillary 
disturbances which have frequently been described ; carbon tetrachloride 
is said to cause “amblyopia,” although it 1s a constriction of the periph 
eral field rather than the central vision which has previously received 
attention: chloroform is said to reduce intraocular pressure experi- 
mentally. scarcely a toxic effect of much general or industrial signt- 
ficance: “dionin” (ethylmorphine hydrochloride U. S. P.), incorrectly 
spelled “dionene,” is said to cause “allergic conjunctivitis,” although tt 
is generally considered that this drug (employed medically) more 
regularly causes conjunctival reaction without necessity of allergy; 
giveerin is described as causing “iritis,” “slight internal congestion” and 
‘slight necrosis (experimental),” although published descriptions of 
the clinical application of thts material indicate that it is fairly innocuous 
to the human eve; under methyl bromide no mention ts made of the 
recognized local ocular effects; sulfur dioxide is described as causing 
irritation of the conjunctiva, without note of the much more serious 


corneal damage which may be produced by it 


Chapter 2 ends with seven pages listing chemical and trade names 
and manufacturers of various detergents, with no information on ocular 


effects except a footnote on the first page regarding potential serious 
cellular damage” and rapid “hygroscopic” action, which certainly does 
not present a very accurate picture 

It is regrettable that the air of authoritativeness which is given this 


misleading collection of material by its uncritical acceptance by the three 
national ophthalmologic organizations which have sponsored the manual 
well lead to a perpetuation of Its musconceptions, as well as have 
il repercussions. At the least, 1 will probably encourage per- 
keratoconus or iritis from unrelated causes to seek compensa- 

tion for the imagined effects of a wide variety of chemical exposures 


ipter presents ief and reasonable ription of first aid 


rocedure, but again incl the seemingly ill chosen term “hygroscopic 
tron \ sixteen page list of “References for Additional Reading” 
provides an indiscriminate nuxture ot good, bad and indifferent source 


materia 


In conclusion manual can searcely be said to fulfil the high 
expectations one was led to hold tor it trom ¢ reading of the introduction 
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OW MORE ACCURATE VISUAL DIAGNOSIS 
N IN THE EYE, EAR, NOSE ano THROAT 
WITH THE NEW, IMPROVED 


A.C.M.I. 
DIAGNOSTIC SETS 


American Cystoscope Makers offers the medical profession 
the finest line of Diagnostic Sets in its entire history. These 
new sets incorporate the outstandingly important feature 
—exclusive with the ACMI ophthalmoscope -- of a coated 
lens system, greatly increasing the amount of light trans- 
mitted, improving definition and clarity of the image, and 
eliminating halo, flare and ghost images. 


STANDARD SET comprises ophthalmoscope head (with 
built-in color filter and aperture changer), otoscope head 
with 3 specula, medium battery handle and one spare 
lamp, in plush-lined case, with space for additional specula 
and tongue depressor. 


COMPACT SET, for the practicing physician, includes 

ophthalmoscope head (with built-in color filter and aper- _ iii 
ture changer), otoscope head, 5 ear and | nasal specula, remrmcbcirisererniin 
small battery handle and extra lamp. Additional space for 

tongue depressor and more specula. 


LARGE SET contains otoscope head, 5 ear and 1 nasal 
specula, ophthalmoscope head (with built-in color filter 
and aperture changer), large battery handle, | extra 
lamp, with provision in case for tongue depressor head, 
additional specula and lamp replacement. 


ROFESSIONAL SET. This, the most complete Wappler 
set, incorporates an otoscope head with 5 ear and 1} nasal 
pecula, tongue depressor head, ophthalmoscope head 
with built-in color filter and aperture changer), large bat- 
ery handle, extra lamp, and rubber bulb for insufflation. 


AMERICAN CYSTOSCOPE MAKERS, INC. 


Frederick J Wallace, Presidem 
241 LAFAYETTE AVENUE - NEW YORK 59, N. Y. 


Je 
pat 
es 
iis 
Stonderd Set, Catalog No | 106 
a 
— 
F 
— 
Large Set, Catalog No. 1109 
Protessione! Set, Catalog Mo, 1111 


Hight Plans 


% Some 300,000 amateur pilots dot the airways 
these days. Charting their flight plans for pleasure, 
they soon learn the details that mean fuller comfort 
and enjoyment. Important among these ts eye pro- 
tection and glare reducing lenses as a shield against 
the sun 


No better protection can you recommend than 


Continental CHROMAT C green lenses in a prop- 


erly adjusted gold frame or mounting. CHROMAT 
lenses are ophthalmic lenses, properly ground and 
polished. They keep infra-red our, let useful seeing 
rays in. A gold frame or mounting is light in weight 
and pads and bridge can be correctly fitted to rest 
easily on the nose 

Suggest CHROMAT also co vacationers, golfers 
and beach goers for that extra pair of out-of-door 
glasses. If C shade is too dark, choose the lighter 
A or B. 


Gontinental woranneous 


BS 
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Pioneered by Austin Belgerd 


ConAcor IS A TECHNICAL IMPROVEMENT! 


ON 4 


Prism base out at converging point In plus lens neutralized with CenAcer Bifocal Segment 


ConAcor has America talking about optical center control: 


Its precision design 
assures trial lens comfort at near point. 


The ConAcor lens is a special bifocal 
originated and developed by Austin Belgard for “individualized” optical center control, 


When optical center control is needed for a true translation of your prescription, 
ConAcor is the accepted lens 


Wholesale Rx service to eye physicians and dispensing opticians. 


The Belgard Lenscorometer 
originoted by Austin Belgord 


. for 


meosuring Use of Lenscorometer in all cases of 
vertex Aphakia, + OR corrections of four 
distance diopters or more-—~a necessity to imsure 


true translation of prescription 


Each $11.75 


Ry OPTICIANS, INC. 


Medical Center Office: 109 N. Wabash, at Washington 
1908 Ogden Avenue at Wolcott. (Formerly Beigord, inc.) 9th Floor STate 2-5362 
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BUCKY OPHTHALMOLOGICAL 
LOW VOLTAGE THERAPY APPARATUS 


Shockproof—Self contained mobile unit—No installation 
—minimum space requirement—air cooled—adaptable for 
different current requirements. 


“Extreme ease of positioning, as the radiation tube can be placed 
in any position required, due to the specially designed and counter- 
balanced tube holder arm, which does not necessitate special 
radiation table.” 


In conjunction with the above mentioned therapy unit the 
dosage indicator can be supplied which automatically deter- 
mines visually: 
—— of radiation (Half value layer) 
uantity of radiation (r units per minute) 
c—Field size 
d—Focal-eye distance 


Upon request reprints will be furnished dealing with the 
application of the GRENZ RAYS in the field of Ophthalmology. 


Please address inquiries to Department D. 


THE INTERNATIONAL 
MEDICAL RESEARCH CO. 


28 East 3ist Street New York City 16 
Phone: Mu 9 0600 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
AND COUNTRIES 
Manutactured by the X-ray Manufacturing Corporation of America 


Artificial Eves 


High Pressure Molded 
All-Plastic Irises 
Anatomically Correct 


THE PARAVOX 
VERI-small “HOLLYWOOD” 
HEARING AID 


Custom... Stock ... Selections 


Requests for literature and informo- Exceedingly small, lightweight, but powerful 
‘ enough to compensate for extreme hearing 
tion are cordially invited. losses. Thoroly tested for durability, moist- é 
ure resistance, and ability to withstand shock! § 


Thousands use and enjoy it. Nation-wide sales 
organization provides “one-minute” service. 
aoe by Council on Physical Medicine and 


Rehabilitation, American Medical Association. 
Laboratory PARAVOX, INC. 


Richmond 19. Virginia 2056 East 4th St., Cleveland 15, Ohio 
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CHICAGO 
CLEVELAND 
KANSAS CITY 
MINNEAPOLIS 
NEW ORLEANS 
tours 


30 NORTH MICHIGAN AVENUE CHICAGO. JLLINOIS 


TROUTMAN 


INTEGRATED MAGNETIC IMPLANT 


Developed by R. C. Troutman, M.D. 


Integration of the Troutman magnetic implant is accomplished 
without the use of a pin attachment for direct transmission of 
motility, but through the use of a magnetic field which is created 
between the implant and the prosthesis by the use of magnets in 
both. This allows complete coverage of the implant by Tenon’s 
and the conjunctiva and still maintains positive integration. i 


@ THE SIMPLICITY OF TECHNIQUE REDUCES SURGICAL TIME. 
@ COMPLETE COVERAGE OF THE IMPLANT REDUCES SECRETION. 
@ PERMANENT (LIFE-TIME) MAGNETS ARE USED. 


@ EITHER A STOCK OR CUSTOM MADE PROSTHESIS CAN 
BE USED. 


Description and surgical technique is available upon request. 
Color films showing surgical technique will be loaned upon 
request to clinical groups. 


SINGLE ARTIFICIAL EYE CASE 


Attractively Designed 
of Durable Plastic 


3 
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YOUR NAME AND ADDRESS ENGRAVED 
IN GOLD ON COVER IF DESIRED 


Attractive dark maroon case with cream colored veiveteen lining. Extra roomy 
or large eyes. Strongly bailt hinge to prevent telescoping. 
Write for further information 


BOSTON 


BUFFALO 
PHILADELPHIA 
WASHINGTON 
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The New 
HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 


10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSONS OPTICAL LABORATORIES 


518 Powell Street San Francisco 2, Calif. 


476 478 


Spring Handled Eye Scissors of 
Stainless Steel 


4238 Scissors, KATZIN: for corneal graft. Blunt curved tips. $625.00 


474 Scissors, Corneal CASTROVIPEJO: angular, dull points. 19.50 
475 Scissors, Corneal, CASTROVIEJO: strong curved 20.50 
476 Scissors, CASTROVIEJO: anterior synechiac 22.50 
478 Scissors, Tenotomy, WESTCOTT: light curved 19.50 


474 47@ Scissors, Iris: spring handle. Delicate blades curved 18.00 
New Eye Instrument Catalog sent upon request 


STORZ INS COMPANY 
4570 Audubon Avenue St. Lowis, Mo. 
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GOOD SEBING 


» tanger 
Ne 
savaining vo bard 


LE S Ny ON AFTER THIS... and other ads like it... reach the eyes of tens of mil- 
IN 


lions of readers of the Saturday Evening Post, the Ladics’ Home Journal, 


American and Today’s Health . 
VALUES 


IT’S YOUR MOVE! As professional men who reap the primary benefits, 
it’s up to you to “join up” and to get your supply house and manufacturer 
friends to join up, as well. This is no time for free riders. The chips are 
down. Either the campaign continues and the public gets educated 
on the true values represented in eyecare (and you benefit) .. 
it doesn’t (and you lose)! Will you “see it through ?” 


BETTER VISION INSTITUTE, INC., 630 Fifth Avenue, New York 20 


.or 


THE NEED FOR EDUCATION NEVER ENDS 


| 
Ce makes her dreams come true: 
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THE NEW 
CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler Implant for use in enucleations, re-im- 

plantations and eviscero-enucleations is described by Dr. 

Norman Cutler in the February, 1949 issue of the American 

Journal of Ophthalmology in which he mentions the objec- 

tives to be strived for in an ideal implant and prosthesis. 

Hamblin’s model illustrated herewith is made entirely 

of Tantalum (a completely inert metal) thereby over- 

coming the many disadvantages of one made wholly or partly of Plastic. The total weight 
is 4.3 grammes. 


As will be seen in the illustrations, it consists of a ball measuring 17.5 mm. in diameter 
and 15.5 mm, amg On the anterior surface is a raised area 12 mm. in diameter and 
1 mm. deep, which makes the anterior-posterior length 16.5 mm. The implant is made 
purposely his size to replace the amount of volume necessarily lost in the removal of the 
globe and to provide the normal centre of rotation for the prosthesis. 

The anterior convex surface of the implant is covered with a fine mesh of tantalum 
wire behind which is a space sufficient to per- 
mit the easy passage of curved suture needles. 


The adoption of the mesh is the chief feature of THEODORE HAMBLIN Ltd. 


the new implant, and the enlarged picture DISPENSING OPTICIANS 
shows the formation of this mesh, which not ond 


only offers a larger area for fixation of tissue MAKERS OF OPHTHALMIC INSTRUMENTS 
to the implant but also makes for simplicity 


in the operation of suturing and more cer- 15. WIGMORE STREET 
Price $26.60 LONDON, W.1. ENGLAND. 


LASTI 
ARTIFICIAL EYES 


Individually Created 


Davin A. GRrossBERG INC. 


133 EAST 58th STREET NEW YORK 22, N.Y. 


WICKERSHAM MEDICAL BLOG 
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Now you cAN SHOW trem 


Get the a New Univis 
PRESBYOPIC TRIAL SET 


Here is the most valuable diag- 


introductory discount for? 
nostic tool you've ever owned! The 


new Univis trial set users, or a re-7 
demption allowance for present Trifocal ‘ 
lenses in both bifocal and trifocal styles, Trial Set owners, ; 
makes it easy for patients to understand the com- 


parative benefits of each, The set contains 24 trial PRICING POLICY on Presbyopic Trial Set 

rings in all. (12 pairs). Included are Univis D style To assure widest possible use of this eicellent 
bifocals with adds from 0.75 D. to 2.50 D. and diagnostic tool, Univis has set up the following 
trifocals with adds from 1.75 D. to 2.50 D. attractive pricing policy: 


: 1. you now hove Univis Trifecel Triet Set, 
Orders will be accepted now for delivery after List Price $60 00 
July 1, 1950. The list price of this set is $60.00, 
with an attractive pricing policy including an 2. f you do not have @ Trifecal Tria! Set, 
tom Discount until Oct, 1, 1950 
own J 
Get in touch with your optical lab- 


Your Cow 00 
oratory supplying Univis, or write to / 


THE Univis Lens COMPANY © Dept. A * DAYTON 1, OHIO 


new Presbyopic Trial Set, with trial 
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INFORMATION ON 7 


WHAT THEY ARE. A general discussion of the design. 
construction and uses of the improved Spectels. An out- 
line of their development. Comparisons of the two mag- 
nifications and descriptions of the various trial sets. 
Bulletin 302. 


HOW THEY ARE PRESCRIBED. Twelve pages of fac- 
tual information on the application of telescopic spec- 
tacles. Case histories. Bulletin 304. 


TRIAL PROCEDURE. A concise. step-by-step outline 
of the trial procedure which has been found effective. 
Bulletin 303. 
-~ TRIAL SETS. Complete descriptions and illustrations 
of the four different trial sets available. Form 85. 


PRICES of Spectel telescopic spectacles, frames. trial 
sets and accessories are given in Form 7146-A. 


This literature is available from your supply house or 
from 


KOLLAO 


2 Franklin Avenve 
Brooklyn 11, New York 


CORPORATION Distributed in Canada by 
Imperial Optical Company. 


| Child 
| Health 


Bad Habits in Good Babies. Herman M Jahr. 16 pages i 


15 cents 


What Dees Your Baby Put in His Mouth? Chevalier 
Jackson and Chevalier L. Jackson. Telle how to pre 
vent accidenta from choking and what to do tf they 
happen. 24 pages. 10 cents 


Keeping Your Baby Well, 22 pages 10 conta . 


The Case of the Crying Baby. Herman M Jahr. 4 pages 


18 cents 


What to De About Thumb Sucking. William I Fishbein 


Den 1 geve your patiert an ordinary eye patch Prescribe the 


“A Dj U sTO”’ Lefthandedness. Popence § pages 10 cents 
Eye Shield Adoption, W Allison Davis and Theo Carlson. An 
ferst fing discussion of the b a t 0; 
AMBLYOPIA EXANOPSIA — Will not intertere with tid of 
movement m and rear them lz pages 15 cents 


CORNEAL ULCER Will admit ow through chield Protect 

wil G 
INJURED OR POST-OPERATIVE CONDITION—Wwill ee me Allergy liaw ayle 
with any wreecessary pressure pas eh 


The “ADJUSTO™ is the only shield with @ teadle trame The Facts About Sex. 
thet conforms te the tocial contours, ond expanding pleats } 

te the eve drew ng. without applying pressure 
it @ the only eye shield made which can be moulded 
Ground the lems of eve glasses with wmple cove The 
“ADJUSTO” con be betied or autoclaved tor sterilizing 
or con be worked with soap and water and the pieats wi! 
wot come out’ Availebdle at al! leodin 
Optical stern Retain ot AMERICAN MEDICAL ASSOCIATION 


ADIUSTO EYE SHIELD COMPANY 535 N. Dearborn St. © Chicago 10 


Audrey McKeever 16 pages 
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Please remit with order 
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Neo-Synephrine hydrochloride, well tolerated, reliable vaso- 
constrictor and mydriatic, is available in various concentrations and 
several forms for a variety of ophthalmic indications. 


Congestive conjunctivitis: 1/8% solution. 
For rapid relief of itching, smarting and excessive tearing due to 
physical or chemical irritants or allergy. 


Refraction, funduscopic examination: 2.5% solution and 1% emulsion. 
For prompt and short acting mydriasis virtually free from 
ja. 


Preoperative Use: 2.5% solution and 10% solution, 


For short acting powerful mydriatic effect, applied 30 to 60 minutes 
before surgery. 


Uveitis, posterior synechiae: 10% solution and 10% emulsion. 
For freeing recently formed posterior = 
synechiae as well as for prevention 
of synechice formation in uveitis 
(with atropine). 


Glaucoma (certain cases and tests): 10% SYNEPHRINE® 
solution, 10% emulsion and 2.5% solution. — 
For the provocative test for angle block — HYDROCHLORIDE 
as well as for the shadow test. Brand of 


Phenylephrine hydrochloride 
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N. P. BENSON OPTICAL COMPANY 


Since 1913 
Main Office and Laboratory: Minneapolis, Minn. 
LABORATORIES IN PRINCIPAL CITIES OF UPPER MIDWEST 


Your “experience exchange” in the field of Skin 
Diseases and Syphilis—A valuable guide in your 
Practice—Archives of Dermatology & Syphilology 


SIGNIFICANT DEVELOPMENTS reported monthly to the 
specialist and the physician in general practice. From 
hospitals, clinics and government treatment centers here 
and abroad, ARCHIVES OF DERMATOLOGY AND 
SYPHILOLOGY gathers news of current trends in treat- 
ment and diagnosis, group case studies, clinical notes and 
comments on cutaneous conditions and syphilis. Well 
illustrated. Ably edited. 


AMERICAN MEDICAL ASSOCIATION 
$35 N. Dearborn St.. Chicago 10, Illinois. 


Please Begin My Subscription to Archives of Dermatology and 
Syphilolegy with the Neat Issue 


$12.00 VEARLY 
$13.80 FOREIGN $12.40 CANADIAN 
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M. S. 0 Ointments 


OPHTHALMIC AND NASAL 


Catalog and Price List 
Request 


Manhattan Eye Salve Company 


Incorporated 


1063 Bardstown Road, LOUISVILLE 4, KENTUCKY 


Thank You Doctor 
Obrig Superior Quality 
Contact Lenses 


Laboratories Dre. 


49 EAST Sist STREET * NEW YORK, 22, N.Y. 
Branches in 
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PHILADELPHIA MONTREAL LONDON 
JOHANNESBURG SHANGHAI 
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A direct reading procedure for determining 
deviations quickly, simply and accurately, with 
no need for considering allowances. May be 
given with or without the patient's correction. 


Lancaster Red-Green Test. Complete 
———- equipment, red and green light projection units 
for 110 volts, alternating current, special gog- 

gles with red and green filters, and 100 test 


Order Today 


408 S. HONORE ST CHICAGO 172, ILL. 


SATISFACTION... 


The satisfaction of your patients is our first and 
and last thought when interpreting your pre- 
scriptions . . . that your professional reputation 

| may be safeguarded and enhanced. Every pair of 

Technical skills and glasses that comes from our laboratories is 

Services that will fashioned with precision and from first-quality 

never let you down : materials. For 31 years we have adhered to the 
single standard of producing only the best . . . that 
professional reputations might be protected and 
consumer foith in eye-care skills and services 

increased. 


QUALITY SERVICE 


DOW OPTICAL CO. 


W. £ DOW, Pres. 
Bloomington, Ill. 


Chicago, Il. 
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We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 


115 Fulton Street 


New York 8, N.Y. 


BERENS PRISM BARS 


COMPLETE PRISM EXAMINATION OF ALL FORMS OF 
MUSCULAR UNBALANCE AND ORTHOPTIC TRAINING 


Horizontal Bases 
for 
Base Up or Base Down 
No. B-10 Exercise Bar 
Prism Diopters—'4-1 
114-2-3-4-5-6-8-10 
Price $15.00 


No. B-14 For Home or 
Office Use 
Prism Diopters—1-2-3 


Price $25.00 


Vertical Bases 
for 
Base in or Base Out 
No. B-5 Pocket Bar 
for Home Exercise 
Prism Diopters— 
3-5-10-15-20 
Price $10.00 


No. B-15 For Home or 
Office Use and Screen 
Test 
Prism Diopters—1-2-4-6- 
8-10-12-14-16-18-20-25- 
30-35-40 
Price $25.00 


AVAILABLE AT YOUR SUPPLIER 
MANUFACTURED BY 


4920 N. LAWRENCE ST. R. O. GULDEN PHILADELPHIA 20, PA. 


NO. 8-14 
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FRIED & KOHLER’S 
so “TRUE TO LIFE” 
PLASTIC AND GLASS 


ARTIFICIAL HUMAN EYES EXCLUSIVELY 


Made in Our Own Laboratory 


® Comfort and Pleasing Cosmetic Appearance Guaranteed. 


@ Eyes also titted from stock by experts. 
glass selections sent on memorandum. 
and Plastic Conformers in Stock. 


@ Referred cases carefully attended. 


FRIED & KOHLER, INC. 


665 FIFTH AVE. (near 53rd St.) NEW YORK 22, N. Y. 


“Over Fifty Yeors devoted to pleasing particular people.” 


Plastic or 
Implants 


Tel. Eldorado 5-1970 
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Footnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should tthe style of the Qvertriy Cumaatoy Medes 
the American Medical Assoc::tion. This requires, in order given: namt of author, 

Matter appearing in the Ancurves or Orutruatmonocy is covered by ci but as a 
rule no objection will be made to its reproduction in a reputable 

credit is given. However, the reproduction for commercial purposes of ariicies 

tion will not be permitted. 

The Ancurves or OrmTuatsotocy is issued The annual subj price (for 
two volumes) is as follows $1200; foreign, 


OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


JOURNAL OF THE AMERICAN MEDICAL 
$12.06; Canadian, $13.50; foreign, $16.60. Single copies, 55 cents. 
laboratory tovestigations THustrated. al price 
ic, $16.00; Canadian, $10.40; fen $11.08. Single $1.06. 

ARCHIVES OF NEUROLOGY AND PSYCHIATRY—Month A tedium for the 
en nervous and mental diseages, with abstracts from foreign and domestic book 
transactions of societies, etc. llustrated. Annual subscription price (iwe vellames): domestic, $13.60; 
Canadian, $13.46; foreign, $13.60. Single copies, $1.25, 


ARCHIVES OF DERMATOLOGY AND SYPHILOLOGY--Monthiy. Devoted to a@vancing the 
Wansections of the t rtant dermatolegtc secieties, book Annual 
price (two volumes) : $12.00; Canadian, $12.40; foreign, cote 

JOURNAL OF DISEASES OF CHILDFEN—Monthiy. Presents pediatrt dical 

a2 social problem. Includes carefully reviews, on recent: 

foreign and domestic Iterature, book Wansections of 

price (two volumes): domestic, $12.00; Canadi $12.46; forvign, Bingie copioa, 


ARCHIVES OF SURGERY—Monthiy. Devoted largely to investigative acd Minieal phases of surgery, 


with mont reviews on orthopedic and urolegie eli tilustrated. Annual subscriptios (two 
volumes) ; $14.08: Canadian, $14.46; foreign, Single coples, $1.95, except canton. 
ARCHIVES OF OTOLARYNGOLOGY—Monthiy. A medium for the of origins! articles on 
transactions of special societies et Annual price (two 
Canadian, $12.46; foreign, $13.00. 
ARCHIVES A perindical devoted to the publication of 
reviews Geld of pathology. Mustrated. Anpval 
foreign, $9.60. Single copies, $1.00, cacept special 


Subscription price, calendar year: domestic, 
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